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FBOGBESS OF THE NEW YOBK BAFID TBANSIT 
TUNNEL. 

Although five months have passed since the contract 
for the construction of the New York Rapid Transit 
Tunnel was signed, there is as yet but little evidence 
of the general upheaval of the streets of this city, 
which it was popularly supposed would follow imme- 
diately upon that event. This has not been due to 
any lack of zeal upon the part of the contractor-in- 
cliief, or the sub-contractors, but it is to be laid to the 
charge of the steel works which have undertaken the 
task of supplying the 78,000 tons of structural steel 
and steel rails which are necessary for the tunnel. . 
The plans of the tunnel call for a subway, the side 
walls and roof of which consist of steel posts and gir- 
ders embedded in and backed with concrete. With the 
exception of three or four miles of straight rock tun- 
neling, the whole of the excavation will lie so near the 
surface that it will constitute what is known as cut- 
and-cover work; that is to say, the excavation will be 
made from the surface down, and the side walls and 
the roof will be built in the deep cut thus opened up 
through the middle of the various thoi"oi(gh fares. As 
work of this class demands more or less complete sns- 
pension of trafiBc, a clause is inserted in the contract 
by which no section of the tunnel below Sixtieth 
Street is to be kept open for more than thirty days at 
a tjme. 

From the very nature of the construction of the tun- 
nel, it is necessary that the steel should be on the 
ground if only thirty days is to elapse between the 
breaking of the ground and the roofing in of the tun- 
nel ; and it is mainly for this reason that the sub-con- 
tractors have so far devoted their efforts merely to the 
lowering of the sewers, and the building of storage 
sheds for the accumulation of the excavating and other 
contractors' plants. It is stated by the engineer-in- 
chief for the contractor, that the question of the 
rapidity of the construction of the tunnel will be a 
question of the rapidity of the delivery of the steel ; 
and just as soon as this material begins to arrive in any 
quantity the people of New York will see immediate 
evidence that this, the largest undertaking of its kind 
in the world, is being vigorously prosecuted. At the 
present writing the whole of the subcontracts have 
been let, and the work of lowering the various sewers, 
which at present intercept the line of the tunnel, js 
being pushed forward. The most important diversion 
is that of the Canal Street sewer, which is more than 
half completed. The sewers at Mulberry Street, 
Eleecker Street, and Tenth and Twenty-second Streets, 
have been lowered, while the change of the sewers at 
One Hundred and Tenth Street, One Hundred and 
Twenty-fourth Street and One Hundred and Fifty- 
seventh Street is approaching completion. In spite 
of the serious delay which has already been occasioned 
by the non-delivery of steel, the contractors ex- 
press themselves as perfectly satisfied that the road 
will be finished before the contract date set for com- 
pletion. 

HIGH-LIFT LOCKS FOB THE EBIE CANAL. 
The question of the introduction of high-lift locks on 
the Brie Canal, in place of the low-lift locks at present 
in use, is being investigated by a special board of ensi- 
neers. Three different types have been considered. 
The first of these is the Button pneumatic balanced 
lock, illustrated in the Scientific American of Feb- 
ruary 3, 1900, which was reported upon favorably by 
the canal officials in 1896. This system contemplates 
the use of two balanced lock chambers, placed side 
by side, with a lift in the case of the locks at Cohoes of 
150 feet, and of the locks at Lockport of 66}^ feet. 
Each lock chamber is carried on a huge inverted air- 
tight caisson, which works vertically in an excavated 
chamber filled with water. The system is so arranged 
that when one lock chamber is elevated to the upper 
level, the adjoining chamber is at the lower level. The 
air caissons are connected by a system of pipes and in- 
tergeoting valves, so arranged that when an excess of 
weight is placed upon the upper tank, it will descend, 
driving the air from its own air caisson through the 
connecting pipes into the adjoining caisson, which 
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in its turn is raised to the upper level. Plans were also 
inspected, which have been presented by Messrs. Morse 
& Brown, for two distinct designs of locks ; one worked 
on a cable counterpoise system, and the other calling 
for a system of hydraulic-lift locks. The design provides 
for balancing one lock chamber with another which is 
exactly similar, the two being connected, not as in the 
case of the Button system by large air pipes, but by a 
number of wire cables which pass over a system of 
sheaves and are provided with safety appliances to pre 
vent a sudden drop in the case of the failure of any 
part of the balancing gear. The plans for the hydraulic 
lift call for two lock chambers, each of which is raised 
and lowered by means of three hydraulic plungers and 
cylinders, the locks being arranged to counterbalance 
each other by means of the suitable manipulation of 
connections between the two sets of cylinders. There 
is also under consideration, by the Board, plans of Mr. 
William R. Bavis for a counterpoise lift lock, in which 
a pair of counterbalancing tanks are raised and lowered 
upon a dozen steel towers, at the top of which are 24- 
foot sprocket wheels, on which travel the flat link 
chains which support the tanks. The latter, which 
weigh about 5,500 tons each when loaded, are lo be 
raised and lowered by electric power, which is to be 
developed by turbine wheels operating under the head 
of water due to the total difference of the level of the 
canals. One of the most important subjects under con- 
sideration by the Board is the que.stion of the amount 
of water and the total time which are required for 
effecting the entire lift with locks of the different kinds 
above described. 

Whether the proposed enlargement of the Erie Canal 
is carried out or not, it would certainly be of enormous 
advantage to the canal system, as it now exists, if the 
low-lift locks could be abolished at Cohoes and Lock- 
port and a system of high-lift locks established. At 
Lockport there are five locks with an average lift of lli^ 
feet, while at Cohoes there are no less than sixteen 
locks with an average lift of 9 feet. At these two locks 
alone it is estimated that over half a day is lost in the 
passage of a single tow. 
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BECENT ABHOB PLATE BIDS. 

The Secretary of the Navy has rejected the bids 
which were made for furnishing armor for the fourteen 
battleships and armored cruisers which are either 
building or authorized, and for the three authorized 
cruisers of the protected type. Advertisements for 
new bids have been issued, and the opening will take 
place within about a month. The bids were rejected, 
not on the question of price, but beca.use of the 
somewhat complicated nature of the three proposals 
which were submitted to the Bepartment. The three 
bidders were the Midvale Steel Company, and the 
Carnegie and Bethlehem Companies. The Midvale 
Steel Company stated that it would not accept aeon- 
tra'et for less than 20,000 tons of armor, while the Car- 
negie and Bethlehem Companies stated that they each 
would not accept a contract for less than 18,250 tons 
of armor. As the total amount of armor asked for by 
the Bepartment was about 35,000 tons, to give a con- 
tract for 20,000 to the Midvale Company would leave 
about 15,000 tons only to be divided between two 
companies, who had each refused to accept a con- 
tract for less than 18,250 tons. This would have in- 
volved that new bids for at least 15,000 tons must have 
been advertised for. While this could have been 
done, and would have been more liable to satisfy the 
Bepartment, there was a difficulty in the way due to 
the fact that the Midvale Company asked for twenty- 
six months in which to perfect an armor plant, and 
begin making deliveries. 

In view of the fact that the armor for the three 
battleships of the " Maine " type will have to be de- 
livered at an early date if the Bepartment is to avoid 
delay in their construction, it will be seen that the ac- 
ceptance of the bid of the Midvale Company was alto- 
gether out of the question. The Carnegie and Bethle- 
hem Companies agree to begin making deliveries of 
armor in six months from the date of the contract, and 
the Bepartment has, therefore, rejected all the bids 
in the hope that they will procure satisfactory bids for 
an amount smaller than 18,250 tons each from the last 
named companies. 

There is much satisfaction to be derived from the 
fact that the bidding came well within the limit of the 
price laid down by Congress. The Secretary is author- 
ized to bpy the best armor procurable for |445 a ton, 
but if he could not get it at that rate, he might 
accept a bid as high as $545 a ton, and if he could not 
get it at the higher figure, he was authorized to 
erect a government armor factory. On opening the 
bids it was found that both the Bethlehem and 
Carnegie Companies asked the same price for their 
armor, namely, $490 a ton, with the royalty paid by 
the bidder, or $44.5, with the royalty paid by the 
government. This is a considerable and a very satis- 
factory drop from the $545 per ton formerly demanded 
by these two companies. The bid of the Midvale Com- 
pany was some,what less than that of the others. It is 
gratifying to know that a third large steel concern is 
prepared to undertake the manufacture of armor plate 



with the stipulation that if it undertakes to supply 

armor, it shall receive a contract for the large amount 
of 20,000 tons. This reservation is due to the very 
natural desire of the company to make sure that, as 
soon as it erected its costly armor plate mills, it would 
be enabled to make sufficient armor to recoup itself for 
the outlay. At the same time it was simply impossible 
for the government to tie itself up to a delay of twenty- 
six months in the receipt of this particular consign- 
ment of armor. We sincerely trust that the new bids 
will include some provision which may include the 
Midvale plant and be mutually agreeable to the com- 
pany and the government. 
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LOWEBINO OF THE ATLANTIC BECOBD. 

Not a little excitement is prevalent just now in ship- 
ping circles over the steady reduction which is being 
made in the time of trans-Atlantic passage. The 
"Kaiser Wilhelm der Grosse" and the new "Beutsch- 
land " have been cutting down the time of the passage 
between New York and the English ports by hours at 
a trip. The former vessel, which prior to the advent 
of the "Beutschland," held all records across the At- 
lantic, made a magnificent run on her last trip to 
the eastward. She left Sandy Hook at 12:23 P. M. 
on Tuesday, August 7, and arrived at Cherbourg at 
13:57 P. M. on the following Sunday, covering the 
course of 3,184 miles in five days nineteen hours and 
forty-four minutes, at an hourly average speed for the 
whole trip of 22 79 knots an hour. On her best pre- 
vious record run her average hourly speed was 22 61 
knots per hour. The "Beutschland," which, it will 
be remembered, on its first return trip attained a 
speed of exactly 23 knots an hour, left New York on 
Wednesday, August 8, passing Sandy Hook at 3:35 
P. M., and arrived at Plymouth at 8 : 30 A. M., on the 
following Monday, having covered the course^ in five 
days eleven and three-quarter hours, at an average 
speed of 2332 knots an hour. The best day's run was 
552 knots. 

An interesting fact in connection with these records, 
is that the "five-day-boat" is now an accomplished 
fact, for a speed of 23 32 knots an hour, if maintained 
over the route from Sandy Hook to Queenstown, would 
bring the record down below five days, or to be exact, 
to four days twenty-three hours and six minutes. 
The record over this route is now held by the "Lu- 
cania,"' which covered the distance of 2,778 miles 
in five days seven hours and twenty-three minutes. 
The " Lucania,'' however, is now a relatively "old 
boat," having been built in 1892-1893 ; and as the in- 
terval, between "Lucania" and "Beutschland" , is 
about eight years, we may say that the reduction in 
the time of the trans-Atlantic passage has been pro- 
ceedingat the approximate rate of an hour a year. 
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COMFBESSED AIB TBACTION IN NEW YOBS CUT. 

An important change is being effected in the com- 
pressed air system of traction on certain lines in this 
city, by the substitution of what is known as the 
Hardie motors for those now in operation, which were 
built under what are known as the Hoadley patents. 
What might be called the modern development of com- 
pressed air traction in New York dates from about 
the year 1897, when the promoters of the two types 
of motor mentioned above were -engaged in active ex- 
perimental work, the Hardie system being tried on the 
Third Avenue Railroad, and the other on the lines of 
the Metropolitan Street Railway Company. Both 
motors operate under extremely high pressures of from 
2,000 to 3,500 pounds to the square inch ; but here 
the difference ends. In the Hardie system two long- 
stroke, single-expansion engines are employed, which 
are directly connected to one axle of the ear, the 
other axle being driven by side rods. The air, after 
being reduced to the working pre.ssure by a reducing 
valve, passes through a tank of hot water, and is then 
led in a super-heated condition to the cylinders. The 
Hoadley motor differs from this mainly in the fact 
that a complete two-cylinder, compound engine is 
carried on each truck and drives a shaft which is 
geared down to the car axle. Instead of passing the 
air bodily through the tank of hot water, a small jet 
of water is sprayed into the air pipe between the re- 
ducing valve and the cylinders. 

The Hoadley system was adopted by the Metropoli- 
tan Street Railway Company, while the Hardie system 
has been for some time in successful operation on the 
North Clark Street Railroad, Chicago. The recent amal- 
gamation of the two companies has resulted in the adop- 
tion of a motor designed chiefly upon the lines of t^ie 
Hardie system, which will shortly replace the motors 
now in use upon the crosstown lines of the Metropoli- 
tan Street Railway system. The present compressing 
station, which is located at the foot of West Twenty- 
fourth Street, will be utilized, and it is expected that 
before very long the new motors will be in operation. 
Mr. Hardie, who is the chief engineer of the Consoli- 
dated Compressed Air Company, which now ha,« con- 
tro.l of the. patents covering both sj'sterns is one of the 
oldest and most indefatigable workers in the field of 
compressed air traction, and the success of the new 
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venture will be watched with considerable interest by 
the Metropolitan Street Railway Company, to whom 
the development of a really satisfactory independent 
motor for their erosstown lines seems to be almost an 
imperative necessity. 



LIMITS OF ELECTRIC TBANSMISSION. 

BT ALTON D. ADAMS, 

The electric transmission of power at pressures that 
render the conducting wires luminous, cause hissing 
sounds, and produce a certain sensation in the observer 
at several feet distant, is being ably exploited. Refer- 
ring to the subject, a recent writer has said: "The 
most fundamental present question is the limit of prac- 
ticable voltage." Again it is stated that, referring to 
experiments with electric transmission at high pres- 
sures, "The carrying out of such experiments has a 
vital interest far beyond the mere utilization of distant 
water powers. It may, and very possibly will, open 
up the way for the wholesale transmission and distri- 
bution of power from coal." To fairly consider this 
question, the clear distinction between the long dis- 
tance transmission of power and its distribution should 
be held clearly in mind. 

It may, for example, be shown that a cheap and dis- 
tant power is, or can be, transmitted to a center of 
population and there distributed to consumers at a 
profit ; but this is not the question at issue. The real 
problem is whether the cheap and distant energy can 
be delivered at one or more convenient points, in or 
near the center of population, at a cost per unit that 
shows a saving over energy there generated from coal. 
It is a well-known and demonstrated fact that a cen- 
tral electric generating station in or near a town or 
city can supply power to a great number of small con- 
sumers on a sound "economic basis for all concerned, 
because the generating station can develop power from 
fuel at a much less cost per unit than can the small 
user. It remains, however, to be proved that energy 
from a cheap source, 100 or 200 miles distant, can be 
transmitted to this central station and there used to 
drive the dynamos for the local service, thus displacing 
their engines, at a profit. If the transmitted power is 
to be used in a great manufacturing establishment, 
the question remains about the same as when it is 
destined for a distributing plant, since in either case 
power can be economically developed from coal at the 
point of delivery. 

When a source of cheap fuel invites the transmission 
of power there developed to great centers of distribu- 
tion or consumption, the saving in the cost of fuel per 
unit of energy delivered over that produced at that 
center is the chief economic reason for the transmis- 
sion. The real question of electric power transmission, 
in large units, over great distances, is whether the sav- 
ing in fuel warrants the investment in line and ma- 
chinery and their attendant losses. In power produc- 
tion, the cost of fuel is neither the only nor in most 
cases the largest expense, and a part of the fuel cost is 
all that can be saved by the electric transmission. The 
long distance transmission of power is an undertaking 
that involves a large investment, and it is only fair 
that when the cost of power generated near the point 
of use is to be compared with that of the transmitted 
power, figures should be based on first-class results in 
a local plant conducted on a large scale. Consider- 
ing two steam plants, one at a long distance, where 
fuel is cheap, and the other at the center of use or dis- 
tribution, an equal economy in the weigiit of fuel con- 
sumed per unit of energy developed should be assumed, 
the cost of fuel in each ease per unit of delivered ener- 
gy computed, and the difference found. The price of 
steam coal that will develop a horse power hour at the 
engine shaft, in a first-class steam plant, on a consump- 
tion of 2'5 pounds, is not more than $3 per ton of 2,000 
pounds in most cities of the Central and Eastern States. 
Allowing 3,000 working hours per year, the cost of 
coal per horse power per yearis (25 X 3000 X 3) -=- 2000 = 
11'25 dollars. If the steam generating plant is moved 
to the vicinity of the mine, this same quality of coal 
can be had at a much lower figure, say $1 per ton, and the 
fuel cost per brake horse power hour will then be (25 X 
3000 X 1) -5- 2000 = 3 75 dollars. The apparent saving in 
fuel by this change of location for the generating 
plant cannot all be realized, because, to deliver one 
horse power at the point of use or center of distribu- 
tion, more than this rate of work must be maintained 
at the shaft of generating engines to make up for 
transmission losses. To determine these losses, the 
elements of the electric transmission system must be 
considered. To take power in the form of mechanical 
motion at one point and deliver it as mechanical mo- 
tion at another point a long distance from the first, by 
electric means, requires at the generating station dy- 
namos and step-up transformers ; at the receiving sta- 
tion, step-down transformers and electric motors ; also 
a line of conductors connecting the two stations. A 
good average eflBciency under the varying conditions 
of load for the dynamos and motors is 90 per cent each, 
and for the transformers 95 per cent each. The eflB- 
ciency of the line will vary inversely with the outlay 
for conductors, hut would seldom be more than 85 per 
cent for a very long distance transmission. 
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These figures give the complete transmission system, 
from engine shaft to motor shaft, an eflBciency of 
0-90 xO-95 X 0-85 X 095 X 90 = 0-63. For each horse 
power delivered at the motor shaft, the engine 
must, therefore, supply 1 -{- 062 = 1'61 brake horse 
power, costing for fuel alone 3'75 X 1"61= 6"03 dollars. 
As the plant located in a large city consumed fuel 
to a value of 11"25 dollars per brake horse power 
year, the saving as to fuel by the power transmission 
is 11 '25 — 603 = 5 '22 dollars per horse power year 
delivered by the motor. To effect this saving in 
the cost of fuel, the capacity of the steam plant has 
been increased 61 per cent and the entire electrical 
equipment added. The items of interest, depreciation, 
and repairs should now be computed for these addi- 
tional investments. As the idea seems to prevail, in 
some quarters, that electrical transmission on a grand 
and general plan will be commercially practical, if 
only a suflBciently high working voltage can be em- 
ployed to hold in bounds the weight and cost of line 
conductors, the cost of connecting wires and supports 
is entirely omitted from the following estimate, this 
being more favorable to the long distance electric 
transmission than any increase in pressure can possi- 
bly be. This omission is made with confidence that 
the necessary investments and losses, aside from the 
line, are so heavy as to forbid the delivery of electric 
power, from a great distance, in competition with that 
from coal at ordinary prices. Counting the brake 
horse power capacity of the motor at the point of de- 
livery as one, the capacities of the several other ele- 
ments in the electrical transmission are as follows: 
Step-down transformer, 1 -i-0'90= I'll ; step-up trans- 
former, l-]l^(0-98x 0-85) =rl-38; dynamo, r38-H0-95 = 
1'45 ; and engine, 145 -j- 0"90 = 161, as found above. 
The combined capacity of the dynamo and motor in 
terms of the brake horse power delivered by the latter 
is, therefore, 1"45 + 1 = 245, and the combined capacity 
of the transformers in the same terms is r3S-|-ril = 
2'49, so that 2'45-l-2'49 = 4'94 times the rate of power 
delivery must be installed in capacity of electrical ap- 
paratus. A moderate price for the dynamos and mo- 
tors installed with necessary attachments is $25 per 
, horse power capacity, and on this basis their cost per 
brake horse power delivered at the motor shaft is 
2'45 X 25 = 61'25 dollars. Allowing $10 per horse power 
capacity of transformers, installed, their total cost per 
delivered horse power at the motor shaft is 2'49 x 10 = 
24'90 dollars, making the total investment for electrical 
equipment, apart from the line, 61-25-)- 34-90= 8615 
dollars per available horse power at the point of use or 
center of distribution. But the engine at the generat- 
ing plant is shown above to require a capacity 1-61 
times that necessary if it Is located where the power is 
used or distributed to local lines, and the investment in 
steam plant is, therefore, increased 61 per cent to make 
up for losses in the electrical transmission. A fair price 
for a first-class steam power plant may be taken at 
$60 per brake horse power capacity, exclusive of build- 
ings, making the value of 061 horse power capacity 
0-61x60 = 36 60 dollars. The total additional invest- 
ment for machinery equipment in a long distance elec- 
tric transmission system, over that for a local plant, 
making no charge for line conductors or buildings, is 
8615-1- 3660= 123 75 dollars per each horse power de- 
livery capacity at the receiving station. To compen- 
sate for this great increase of investment, there is a 
yearly saving of 5-32 dollars per delivered horse power. 
Assuming the very low figure of 16 per cent on the 
investment, to cover depreciation, repairs, insurance, 
taxes, and interest, makes the annual charge for these 
items 123-75 X 0-16= 19-64 dollars for each horse power 
delivered at the point of use or distribution. As the 
amount saved in the.yalue of coal consumed is only 
5-22 dollars per^delivered horse power, the yearly out- 
lay of 19 64 is nearly four times the saving. 

This comparison is very favorable to the transmis- 
sion system, because no charge is made for the addi- 
tional buildings necessary with it or for the line. It 
should also be noted that, while the labor of operation 
for the generating and receiving stations and the care 
of the line will no doubt require more expense than 
the labor of operation in a steam plant at the place of 
use, no charge has been made for this increase. As 
the total cost per brake horse power in a first-class 
steam plant, using a fair grade of steam coal at $3 per 
ton, about its cost in many cities, was found to be only 
11-35 dollars per year, the extra expense resulting from 
the equipment for long distance transmission from free 
fuel is 19-64^11-35 = 8 39 dollars per delivered horse 
power per year. That is, if absolutely free fuel could 
be had at a point 100 miles from some of our great 
cities, the electric transmission of steam generated 
power from this fuel to the cities would involve a 
yearly loss per delivered horse power of more than. 8-39 
dollars. So m ueh f or long distance transmission from 
the coal mines to great cities. 
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an impure hydrocarbon, containing a very large pro- 
portion of carbon relatively to the amount of hydrogen. 
The smell of soot suggests ammoniacal compounds, and 
The London Lancet states that a recent analysis has 
shown that soot contains no less than 7-4 per cent of 
ammonium salts. This fact amply accounts for the value 
placed on soot for agricultural purposes. Soot on burn- 
ing in a confined area, as in a chimney on fire, evolves 
a characteristically persistent and nauseous smell. 
This characteristic is probably due to the presence of 
nitrogenous organic compounds. 
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FABIS EXPOSITION NOTES. 
The United States Publishers' Building, which has 
been erected in the grounds adjoining the main build- 
ings of the Esplanade des Invalides, contains a num- 
ber of exhibits which characterize the printing and 
other industries of this country. The building itself 
presents a handsome exterior ; it is of square form, and 
the different facades are constructed of a series of 
arches resting upon columns. Two doors at each end 
give access to the interior. A number of exhibits are 
grouped in the center, surrounded by a passageway, 
leaving space for a considerable number of exhibits 
around the walls. The center is occupied by the Pub- 
lishers' Headquarters, containing a number of desks 
and chairs for the use of publishers and others ; the 
building is under the immediate charge of Mr. Charles 
Simms, Assistant Director of the Liberal Arts Section ; 
Mr. A. S. Capehart is Director of this department. 
Nearby is the installation of The New York Times, 
which prints a Paris edition on the large Gross print- 
ing press, driven by an electric motor in the base- 
ment ; a model printing oflBce is shown , in actual 
operation, the most interesting feature of which is the 
series of Morgenthaler linotype machines ; there are 
five of these in actual operation, each being driven by 
an electric motor mounted directly upon the machine. 
To the right of the entrance is the exhibit of the Mutual 
Life Insurance Company of New York; the cases are fin- 
ished in hard wood and ornamented with reliefs and 
statuary ; the walls are lined with framed charts show- 
ing either by figures or graphically the different sta- 
tistics relative to insurance and kindred subjects, with 
charts showing the growth of the United States in its 
various resources. Near it is the exhibit of the Equita- 
ble Life Insurance Company, which also shows a num- 
ber of charts, besides photographs of its various oflBce 
buildings. A number of typewriters, including the 
Yost, Remington, Smith Premier and Century, are 
shown in actual operation. A number of printing 
presses are also shown, most of which are running; 
among these are the Campbell, Babcock, the Mickle, 
which prints in colors, and others. Among the phono- 
graphs the American graphophone and the Columbia 
Phonograph Companies are repregented, with a num- 
ber of machines. The United States Express Company 
has an exhibit showing the syateni by a number of 
photographs or charts. Oatside the main building is 
a model stereotyping pavilion, containing the melting 
furnaces, presses and all the necessary appliances. An- 
other small building contains the reading room ; most 
of the principal American newspapers are on file, and 
the cases contain bound volumes of illustrated jour- 
nals. All of the Scientific American publications 
are to be found here. 



THE CHEHISTBY OF SOOT. 

The impression generally prevails that soot is simply 

carbon, but although carbon is its chief constituent, 

there are present many other elements among which 

are hydrogen and nitrogen. Soot may be considered as 



EXFEBIMENTS WITH X-B&YS IN ELECTBOSTATIC 
FIELD. 
The well-known fact that light movable bodies, when 
placed in a Crookes tube, enter in movement under 
the action of the cathode rays, is used to support the 
hypothesis that these rays are formed of material par- 
ticles moving with a certain velocity. Nevertheless, it 
is remarked that the presence of cathode rays is not 
necessarily connected with the production of the move- 
ments, for these are observed to commence before the 
rays appear, and to cease when the rarefaction is 
pushed to a certain point, even though the cathode 
rays are still very intense. It is more probable that 
the movements are due to electrostatic action, especially 
if they are compared with those which have been 
studied by Groety in the case of Roentgen rays. This 
experimenter disposes a very light movable body, car- 
ried on the point of a needle, between the two plates 
of a charged condenser. In this constant field the 
body remains at rest, but when Roentgen rays are 
brought into the field, it enters into rotation, which 
lasts as long as the rays continue to act. With con- 
densers of small dimensions and a movable arrange- 
ment formed by two disks of coppor foil united by- an 
insulating cross piece, the direction of rotation is found 
to change with the direction of the electrostatic field. 
The position of the tube emitting the rays also affects 
the sense of rotation. The two plates of the condenser 
are not indispensable in the experiment ; they may be 
replaced by a small sphere, or even suppressed alto- 
gether, and the vanes placed in the air in the neighbor- 
hood of a Crookes tube. The rotation is not a direct 
effect of the Roentgen rays, for it ceases when a sheet of 
ebonite or aluminiuin is placpd V)etween the tube and 
vanes, the rays still passing through this screen. 
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S1TFES-HEATED WAXES UOTOB fOK SAILBOAD 
TRACTION. 

We present illustrations of a standard railroad ear 
now undergoing trials on the New York and Putnam 
Railway, which is equipped with a motor that is an in- 
teresting development of the class of engines operated 
by super-heated water. In the earlier systems, the 
storage tank was charged with water at a temperature 
corresponding to a pressure of several hundred pounds 
to the square inch, the steam 
from this water being utilized 
in the cylinders of the motor 
in the same luanner as steam 
from the locomotive boilar is 
expanded down in the loco- 
motive cylinders. The opera- 
tion of those motors was based 
upon the laws of temperature 
and pressure which govern 
the vaporization of liquids, 
and as the steam which forms 
at the top of the storage tank 
is drawn off to the cylinders, 
the water in the tank boils at 
the lower pressure, producing 
more steam lo supply the loss. 
The reduction of the tempera- 
ture and pressure proceeds 
until the pressure falls to a 
point at which it is not avail- 
able for use in the motor, 
when the tank has to be 
blown off and recharged. 

In the operation of the 
earlier storage motors it was 
found that the number of 
heat-units that was actually 
available in the cylinders was 
considerably smaller than had 
been anticipated. Indeed, it 
was proved that when the 
pressure had been run down 
to about half its original 
amount, three-quarters of the 
original heat-units still re- 
mained in the reservoir, and 

that something like nine-tenths of the water remained. 
It was found that only about one-ninth of the total 
energy contained in the heated water of the tank was 
available for useful work in the cylinders. 

A few years ago it occurred to Mr. W. E. Prall that 
more economical results could be secured by withdraw- 
ing the heat from the tank, not in the form of steam, 
but of water, and allowing the hot water thus ab- 
stracted to give up its heat within the cylinders 
of the engine itself. In certain experiments carried 
out at Washington, D C, in 1888. it was found that 
practical tests confirmed the soundness of his theories. 
The motors which now are being tried upon the Put- 
nam Railway cars are the first attempt to apply these 
theories to the operation of a .standard railroad. 

The advantages of taking water from the bottom of 
a storage reservoir, instead of taking steam from the 



top, are indicated by a comparison of the conditions 
which will exist in each system. 

The reservoir or storage tank is in either case filled 
with water at a certain temperature and pressure. It 
is covered by non-conducting material so that there 
will be very little loss of heat by radiation. 

Steam drawn from the top of such a reservoir must 
have been developed by the vaporization of a part of 
the stored water ; and as successive volumes of steam 
are withdrawn there will be successive con- 
versions of water into steam. 
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steam genebatob fob sup- 
plying wateb at 700 
fot;nds fbessttbe. 



SECTIONAL VIEW OF HOT WATEB TANK AND 
C0UP01TND CYLINDEB. 



When a definite weight of water is converted into 
steam, the resulting volume of steam must hold in it- 
self more heat than was contained in the volume of 
water which was actually converted into steam. In 
the case of a boiler with fire burning under it, this 
additional heat may be supplied by the fire ; but 
when steam is drawn from the top of a reservoir of 
heated water with no extraneous supply of heat, this 
required heat for the production of steam will be ab- 
stracted from the stored water. The temperature of 
the stored water will be correspondingly reduced and 
every successive withdrawal of a volume of steam and 
every consequent conversion of water into steam in- 
side the reservoir further reduces the temperature of 
the water still remaining. Even when beginning with 
high temperature and pressure, the water cools so 
rapidly under these conditions as to be very soon at 



too low a temperature to permit the development of 
steam. The rate of reduction from a certain pressure 
and temperature may be readily determined. 

The processes and conditions when taking water from 
the bottom of a similar reservoir are quite different. 

The first step is the withdrawal of a certain volume of 
the heated water ; but none of this withdrawn water is 
expanded into steam inside the reservoir. The conver- 
sion occurs in the cylinder, where a portion of the water 
becomes steam and the other portion, cooled by the 
abstraction of heat as above explained, is thrown away. 
None of the cool water is 
returned to the reservoir. 
The volume of water taken 
from the reservoir at each 
withdrawal is small, and the 
only steam in the reservoir 
will be that which will occupy 
the space left vacant by the 
abstraction of the water. This 
volume is very much less 
than the volume of steam 
taken out at each withdrawal 
when, as in the first instance, 
steam and not water is ab- 
stracted. The only cooling 
^^^^m|^^a process is, therefore, that 
^SS|^5 due to the development of 
^v?^F^^ the very small amount of 
fM li- -. steam to fill the void — and as 
■.A^«i ^^^ temperature and pressure 
under these circumstances re- 
main high, substantially all 
the water may be taken out 
of the reservoir at the bottom 
leaving still a residue of steam 
at high pressure. 

The mechanical features of 
the system which is now 
undergoing test, are shown 
clearly in the accompanying 
drawings. The generator is a 
modification of the water- 
tube boiler, and is composed 
of a nest of tubes coupled 
into manifolds at the top and 
bottom. The present working pressure is 700 pounds 
to the square inch. From the generator, water is drawn 
off into three carefully insulated storage tanks, cairied 
beneath the car, whose total capacity is 7,000 pounds. 
The water is led from the bottom of the tanks to two 
water chambers, which are arranged at each end of the 
high-pressure cylinder, as shown in the accompanying 
section. From these chambers it is fed into the cylin- 
der through three Tappet valves, each of which has a 
screw and nut adjustment by which the amount of 
feed may be regulated. As the piston travels through 
its strokes, the water, under the decreasing pressure, 
continually flashes into steam. From the high-pres- 
sure cylinder the steam, and that portion of the water 
which has not been evaporated, pass out through large 
ports on the bottom of the cylinder, and the water is 
drained off through suitable valves which are located 
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in the lower face of the valve-chest. The exhaust steam 
from the high-pressure cylinder is conducted in the or- 
dinary way to the low-pressure cylinder, from which 
it is finally exhausted to the atmosphere. 

The valves which control the admission of hot water 
to the motors are so constructed that water may be fed 
directly to both cylinders, when it is desired to exert an 
extra effort in starting the 
car, a by-pass arrangement 
being used which is some- 
what similar to that adopt- 
ed in compound locomo- 
tives of the usual type. 
The method of mounting 
the cylinders upon the 
trucks is clearly shown in 
the accompanying engrav- 
ings. The 8 1 eph enson 
valve motion is used, and 
a common valve stem does 
duty for the piston slide 
valve of each cylinder. 

The car may be operated 
from both the front and 
the rear platforms, the 
starting, stopping or re- 
versing of the engines and 
putting on the brakes 
being performed by means 
of three superimposed 
hand-wheels, arranged just 
above the dashboard of 
the car. One of these 
wheels connects through 
a central shaft with a pair 
of miter wheels, one of 
which is keyed to the verti- 
cal shaft, and the other 
attached to the outer end 

of a length of flexible shafting. The other end of the 
flexible shaft is looped to a rod, on which is a worm 
that engages a segment of a worm wheel, which in 
its turn operates the reversing lever. A second hand 
wheel operates through a similar arrangement of 
miter wheels, flexible shafting, worm and worm wheel 
segment upon the throttle, the details of the throttle 
and worm wheel segment being shown in the accom- 
panying sectional view of the cylinders. The third 
hand-wheel operates a brake and gear of usual pat- 
tern. Each truck is equipped with two compound en- 
gines which are coupled upon a common crankshaft, 
with the crank set at 90°. A pinion at the crank- 
shaft engages a smaller pinion on the shaft of the 
driving wheel axle. It is estimated that with the 
three tanks charged with water at 700 pounds pres- 
sure, at a corresponding temperature of 500°, the car 
will be capable of running for forty miles at a speed 
of from thirty to forty miles an hour. 



and 22,500 instruments. The subscription rates asked 
on the State lines rarely exceed $14, but on some 
lines reach $25 ; in other cases the rates are as 
low as $2.80. The largest of the private companies is 
the General Telephone Company, of Stockholm, whose 
system in the city and suburbs covers a radius of 43 
miles. The competition with the government lines 
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A Traveling Central Station, 

According to the Technische Revue, there is in use 
on the French railroads a traveling central station 
consisting of a railway car bearing a dynamo and a 
petroleum motor, the latter serving for driving the 
former. One of the axles of the car is fltted with an 
electro-motor, which receives its current from the dy- 
namo, so that the auto-car 
can go wherever there is 
work to be done. There 
the current generated by 
the dynamo is used either 
for running machines or 
for illumination. It suffices 
for feeding four to six arc 
lamps or thirty to forty 
incandescent lamps. This 
" electric power house " has 
been found especially valu- 
able for working in rail- 
road tunnels. 
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UNITED STATES LEQATION AT FEEING. 

has brought about a reduction of rates, which accounts 
for the extensive use of the telephone in Stockholm, 
and the region has no less than 30,000 telephone posts. 



Telephone In S\reclen. 

Sweden is the country in which the use of the tele 
phone is the 
most widely 
exteniled. The 
first long-dis- 
tance line was 
established by 
the State in 
1889, between 
Stockholm and 
Got h e nburg, 
300 miles dis- 
tance. Since 
then the num- 
ber of lines has 
been constant- 
ly increasing, 
and at the end 
of 1898 the 
longest dis- 
tance covered 
was 2,000 miles, 
between Hop- 
a r a n do and 
Ystod. The 
progress is 
shown by the 
fact that in 
1890 there were 
7,680 miles of 
lines 136 sta- 
tions, and 4,950 
i n s t ruments ; 
in 1897 this had 
i n c r e ase d to 
4."), 180 miles, 
7 8 4 stations, 
and 33,890 in- 
struments. The rapid development of the State 
telephone lines has not prevented the extension of 
the systems installed and maintained by private 
companies, as will be observed by the fact that in 
1896 there were 25,300 miles of lines, 387 stations, 



A Netv Photograpbic Plate, 

An invention has recently been patented in England 
for a photographic plate or film which has the de- 
veloper, or the developer and fixer on the plate, so that 
it is only necessary to place it in water to obtain a de- 
veloped, or a developed and fixed negative. The de- 
veloper is applied to the plate in dry form and is then 
protected by an air-tight covering, the chemical not 
becoming active until the plate is put into a bath of 
water. The combined developing and fixing methods 
give the best results. The ingredients are mixed with 
a strong solution of sugar or dextrine. The solution 
may be applied to the back f the plate and then pro- 
tected with paper or soluble gelatine, or it may be 
coated upon a paper backing sheath or envelop 
which protects the plate. The material can also be 
appilied to the back of the film and can be cut up with 
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the film for development. The process of development 
merely consists in placing the plate in water, which 
softens the covering and dissolves the developer. A 
similar process has been applied to printing papers by 
the inventors. 



FBOELEHS OF THE CHI- 
NESE CAHFAIGN. 

BY WALDON FAWCETT. 

The military campaign 
in China will encounter 
graver engineering prob- 
lems, particularly in con- 
nection with the mainte- 
nanceof an adequate trans- 
port system, than have ap- 
peared in any similar op- 
erations in recent years. 

In the first place, the 
water transportation of 
troops, animals, and sup- 
plies to the base of op- 
erations is a work con- 
siderably more arduous than was the correspond- 
ing task in either the Boer or the Spanish-American 
war. Russia, through the use of the new Trans- 
Siberian Railway, has perhaps the best means of access 
to the scene of confiict ; but the United States, Great 
Britain, Germany, and all the other nations participat- 
ing in the movement, find it necessary to transport 
nearly all of their troops and practically all supplies 
distances equal to from one-third to one-half the cir- 
cumference of the earth. 

In so far as this phase of the case is concerned, the 
experience of the quatermasters' departments of the 
American and British armies in the recent wars is of 
great value. Not only has a knowledge of the economical 
conduct of a transport system been acquired, but the 
troopships, fitted up to meet the emergencies of the 
past few years and remaining in service, formed the 
nucleus of a fleet which, under less favorable circum- 
stances, would have required months for assemblage. 
It early became apparent that, owing to the length of 
the voyage to be madj, it would be necessary to 
provide a good sized fie t of transports ; and the vari- 

o u s nations, 
therefore, lost 
no time in 
charterin g 
practically all 
the vessels on 
the Pacific 
available for 
such purposes. 
Perhaps a 
word should 
be said with 
reference to 
the transport 
service of the 
United States 
War Depart- 
ment upon the 
Western ocean, 
since it would 
appear to be 
nearly model 
in almost all 
respects. The 
fieet now in 
use for service 
between this 
country, Chi- 
na, and the 
P h i 1 i p p i nes 
consists of 
thirty-four ves- 
sels, aggregat- 
ing nearly 135,- 
000 tons bur- 
den. Of this 
number four- 
teen vessels of 60,500 aggregate tonnage are owned 
outright by the government and are regularly in its 
service, the remaining score of steamers, the tonnage of 
which is in excess of 75,000 tons, are chartered from pri- 
vate firms and individuals, and more than half of them 
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have been secured since the outbreak of trouble in 
China. For these craft the Transportation Bureau of 
the Quartermaster-Greneral's Department pays about 
$11,000 per month, or in the neighborhood of $550 per 
day. All of the transports which are owned by the 
government and which, between original purchase 
price and the outlay for refitting, have cost $10,000,000, 
are employed in carrying troops; but all save two of 
the chartered steamers are used either as freight ships 
or for the transportation of animals. 

The Navy Department in its preparations has been 
confronted with almost as many difficulties as have 
the army officers. There is no satisfactory naval base 
within a reasonable distance from the scene of opera- 
tions. Manila is more than two thousand miles from 
Taku ; and In case of a naval war the ordinary Chinese 
ports would be closed. About the only solution pos- 
sible is a joint use of the coaling-station at Chefoo, 
with the British, or of the naval base at Port Arthur, 
with the Russians. 

In a land campaign, much of which may have to be 
carried on in the dead of winter, with the thermometer 
below the zeio mark, fuel will naturally be a primary 
requisite, but it is planned to resort to the scheme 
which proved successful in the Spanish-American war 
when the nation suffered from the same lack of coaling 
stations which now threatens to embarrass it. A fleet 
of colliers was then pressed into service to carry coal. 
Fortunately, a number of these vessels are still in the 
possession of the War and Navy Departments. The 
fierce competition for tonnage on the Pacific for war 
uses has, however, had its effect and the government 
is paying $9 per ton for the transportation of fuel to 
the Orient, whereas a few months ago the service was 
performed for $7 per ton. 

In anticipation of a further advance in the freight 
rates to a practically prohibitive point the government 
has fitted out the colliers which were purchased dur- 
ing the Spanish-American war, and which have since 
been out of commission. The same plan has been fol- 
lowed with water-ships, disinfecting barges and other 
adjuncts of warfare upon the sea. There are about 
twenty vessels in the collier fleet. 

All the reports thus far received by the government 
emphasize the difficulties of unloading pack and cav- 
alry animals and supplies at Taku. The necessity 
for a change of the base of operations from Nagasaki 
to Taku consumed no little time ; and some confusion 
has doubtless been induced by the strenuous effort 
to land every ton of fuel and supplies possible, owing 
to the fact that the rivers and bays in north China 
freeze as early as November 1. 

Although the authorities at Washington early de- 
cided to make use of the Pei-Ho River for conveying 
supplies to the successive camps of the American forces 
on their march to Peking and authorized Gen. Chaffee 
to purchase all the steam launches, drawing three feet 
of water or less, for the transportation of both troops 
and supplies, the value of this waterway as an avenue 
of communication is at best uncertain. Above Tien- 
Tsin it is navigable only for light draught vessels ; and 
the windings are so numerous and the bends so sharp 
that hawsers must be resorted to continually in order 
to facilitate the progress of the larger craft. Water 
transport via this river was, however, employed by the 
Anglo-French force in I860, and the allies found at Taku 
and Tien-Tsin a large number of specially constructed 
junks and light draught tugs which have proven well 
adapted for the purpose at hand. 

The roads of China vary greatly In character, and 
the eight-six mile stretch between Tien-Tsin and 
Peking which constitutes the pathway of the allies is 
in some respects one of the best in the land. It follows 
the Pei-Ho River closely, and during the rainy season, 
which does not end until well into September, is nearly 
impassible in places, a circumstance which is by no 
means strange when it is remembered that the rainfall 
frequently exceeds ten inches per day. With the 
rainy season past, travelers on the road have the ter- 
rific dust storms to bear. Much of the country is open ; 
the soil is sandy, and the heavy traffic over the thor- 
oughfare grinds the light soil into a fine dust that fills 
nose and eyes and mouth, and at times almost prevents 
travel. 

The whole tract of country between the seaeoast and 
the Chinese capital Is usually flooded daring the 
autumn, and this year the usual inundations were 
greatly increased by the breaking of dikes on the 
Pei-Ho River by natives who sought to impede the pro- 
gress of the invading army. This circumstance has 
entailed no little inconvenience upon the allied forces, 
since it not only obliterated many roads and destroyed 
bridges, but destroyed a considerable portion of the 
crops in the territory between Tien-Tsin and Peking, a 
tract which has been denominated one vast truck gar- 
den, and which, under ordinary conditions, would have 
afforded ample sustenance for an army of almost any 
size. 

It was, unquestionably, the wretched Chinese roads 
which forced Admiral Seymour, the British command- 
er, to abandon his effort to relieve Peking before the 
middle of the summer. His soldiers might have 
overcome the resistance which they encountered had 



they not been compelled to put the road along which 
they were advancing in passable condition. The 
first sections of the roads, moreover, are much the 
best, being nearly level ; whereas the highway, as it 
approaches Peking, winds among hills and is frequently 
cut between banks from ten to twenty feet high. Here 
careful scouting is necessary, owing to the excellent 
opportunities presented for ambuscades. 

According to the. best informed military authorities 
who have visited the Chinese capital, the defenses of 
Peking have been greatly overestimated. The famous 
wall which surrounds the city is of great height and 
thickness ; but it is composed mainly of earth dug 
from the adjacent moat, and this mass, although faced 
with brick and stone, would prove by no means im- 
pregnable to modern engines of war. The defenses 
of the sixteen gateways are inadequate, and at some 
places painted cannon have been utilized to give a 
semblance of strength. 

The great danger to the health of the foreign troops 
is found in the radical changes in temperature. From 
the intense heat of the summer there is a quick tran- 
sition to the dampness of the rainy season. This, too, 
is followed by a period of cold nights, and finally by the 
winter season of bitter cold days and nights. Had 
not precautions been taken the drinking water would 
have constituted a source of great danger to the health 
of the soldiery ; but the United States government at 
the outset expended the sum of $14,000 in the purchase 
of a distilling and sterilizing plant especially for use 
in China, which plant has a capacity of 33,000 gallons 
of pure water per day, so that the wants of the soldiers 
of this nation at least are well provided for. 

The arrangements are the best possible under 
the circumstances. Owing to the fact that China has 
never signed the Geneva treaty guaranteeing the con- 
sideration of Red Cross nurses as non-combatants, it is 
unlikely that any female nurses will be detailed for 
duty in the interior ; but the United States hospital 
ships "Solace" arid "Relief," the hospital ship " Maine" 
fitted out in England for use in South Africa, and other 
similar craft are stationed at Taku and other ports to 
care for the wounded. Each of these vessels can accom- 
modate from three hundred to foUr hundred patients 
at a time. 

The railway and telegraph systems of China are not 
likely to play a very important part in the present 
campaign. If hostilities are prolonged to any extent 
they will almost certainly be destroyed beyond all hope 
of speedy repair. There are only 350 miles of railroad 
in the Empire. 

Prior to their destruction during the past summer, 
telegraph lines connected Peking with the capitals of 
practically all of the provinces and extended far into 
the dependencies, connecting also with the ocean 
cables and with the Russian Trans-Siberian telegraph 
lines. The total length of the lines, according to statis- 
tics that were compiled but a few months ago, ex- 
ceeded four thousand miles. 
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The Present Position of Roentgen-Ray Work, 

At the recent meeting of the Roentgen Society, Mr. 
Wilson Noble, in the course of his presidential address, 
said no very striking discovery with regard to the rays 
had to be recorded, but a steady improvement had 
taken place in general practice. It was now possible 
to shorten exposures and to get far better definition, 
both in sciagrams and on the screen. In the latter 
case there was much greater clearness, and, what was 
of even more importance, an absolutely steady image. 
It was also possible to localize foreign bodies with 
certainty, and the importance of stereoscopic radio- 
scopy, seeing objects in relief on the screen, was an 
accomplished fact. There were many things difficult 
to see, or, at all events, to distinguish with certainty, 
when seen as a flat surface, but which ca^me out with 
wonderful clearness when seen in relief. One had 
only to look at an ordinary stereoscopic slide, first with- 
out and then with a stereoscope, to appreciate this. 
More particularly was this the case with objects show- 
ing but little contrast and ill-defined; such, for in- 
stance, as the early patches of tuberculosis in the 
lung. He could not but think that the diagnosis of 
this disease would be enormously facilitated when 
sterescopic radiography became general. Many minor 
improvements had been brought before the society 
during the past year. One noticeable feature of the 
present practice was the adoption of the influence 
machine by many workers. It was too soon to say 
whether that machine would ever supersede the coil. 
In South Africa the rays had rendered admirable ser- 
vice. It was a fortunate circumstance that the work 
for which they were most wanted on the battlefield — 
i. e., for the localization of foreign bodies — was the 
easiest to perform, for the employment of the raj's any- 
where than at a well appointed base hospital was ac- 
companied with enormous difficulty. The number of 
cases constantly coming in, the necessity for hurrying 
through them, and the constant impossibility of keep- 
ing the tube in good working condition, the difficulty 
of charging the accumulators, and many other serious 
inconveniences, made it a marvel how any satisfactory 
work could be done. — British Journal of Photography. 



Selenee Notes. 

Formosa produces by far the greatest quantity of 
camphor. The annual output amounts to between six 
million and seven million pounds, while the Japanese 
annual production is about three hundred thousand, 
and that of China two hundred and twenty thousand 
pounds. 

Dr. S. Adolph Knopf has won a prize of 4,000 marks 
offered by the Tuberculosis Congress for the best essay 
on the subject "How to Fight Tuberculosis as a Disease 
of the Masses." Eighty-one essays were offered in com- 
petition. The award was made by a committee com- 
posed of several of the leading German physicians and 
two or three State dignitaries. 

A letter has been published in Moscow from Sven 
Anders Hedin, a traveler, in which he mentions an ex- 
cursion into Thibet in a direction never before at- 
tempted by Europeans. He succeeded in reaching 
Lake Lobnor, on the shores of which he discovered the 
remains of an ancient city. The ruins were magnifi- 
cent and were intersected by broad roads. 

The ice habit is making rapid progress in Great 
Britain largely owing to the calls of Americans. To-day 
all first class establishments put ice upon the tables in 
small tubs and guests pick out as much as they desire 
with ice tongs. Though few saloons and restaurants 
have refrigerators, many private houses are now pro- 
vided with them. The consumption of ice would 
be much greater if regular companies distributed it, 
but the business is now largely in the hands of fish- 
mongers. The yearly consumption of ice in England 
is 450,000 tons and in London 160,000 tons. Much of 
the ice is brought from Norway and a considerable 
quantity is manufactured. 

London is at last to have a complete ambulance ser- 
vice. There is no place in the world where it is so much 
needed. The Metropolitan corps of the St. John Am- 
bulance Brigade does excellent work, but their chief 
surgeon, Mr. S. Osborn, recommends that the service 
should be under the control of the London County 
Council. His idea is to graft an ambulance system for 
London on to the Metropolitan Fire Brigade, by whom 
it can be easily horsed, housed and supplied with 
alarm calls. The London Fire Department does not 
have any too many horses now for prompt responding 
to calls, and it would necessitate an increase of the 
number of houses if the new scheme is adopted. 

It has for a long time been supposed that the mon- 
goose was immune to snake bite, but an official report 
of R. H. Elliot states that the creature is not immune 
in the fullest sense of the expression, as it may suc- 
cumb to a snake bite, if sufficiently severe, the same 
as any other animal. His researches show, however, 
that the mongoose enjoys a partial and comparative 
immunity from snake poison. That is to say, a mon- 
goose requires from ten to twenty-five times as much 
cobra venom to kill it as a rabbit does, and from five 
to ten times as much as a dog. The mongoose was in- 
troduced into Guadeloupe and Barbadoes twenty-five 
years ago, and in this period there has been a very ap- 
preciable reduction of the animal's resistance to snake 
venom. 

M. Pietro Pellegrini, an Italian scientist, has lately 
published the results of his researches upon mush- 
rooms of the poisonous variety, of which the following 
resume may be given : The poison of mushrooms dis- 
solves easily in water and the aqueous extract keeps its 
toxic properties for a long time, these having been 
strongly marked at the end of eleven months. The 
poisonous action is not diminished by the drying of 
the mushrooms by heat. Mammals and birds show a 
great sensibility to the poison, even in feeble doses, 
but on the contrary it is without effect upon cold- 
blooded animals. The action is shown very clearly 
when it is injected under the skin ; animals, when sub- 
jected to frequent injections of this kind, acquire a 
certain immunity, and the serum of these animals may 
be used as a remedy in cases of poisoning. 

Mr. Joseph Jaubert has addressed the following note 
to the Academie des Sciences, relating to a halo of ex- 
traordinary appearance observed on the 23d of June 
at lOh. 45m., at the Observatory of Montsouris, Paris. 
Messrs. Besson and Dutheil observed an irised arc at 
the interior of the ordinary halo of 23° radius, of which 
the upper half was then visible. This arc appeared 
to belong to a circumference having the sun as a cen- 
ter ; about three-eighths of the circumference was 
represented. The two observers made drawings sepa- 
rately, which were found to be concordant. According 
to one of these, the radiiis of the exterior halo was 17°; 
the second gave 17'5°. The duration of the pheno- 
menon was about 10 minutes. From 18h. to sunset 
were also observed, besides the two ordinary parhelia, 
brilliantly colored ; the summit of the halo of 23° ra- 
dius crowned by a mass of white light ; the halo of 46° 
radius, of which the whole of the upper half was visi- 
ble at 18h. 20m.; and finally a luminous column which 
was already perceptible at 19h. and which acquired at 
19h. 80m. a length of nearly 30°. It disappeared before 
sunset, on account of the thickening and alteration of 
the layer of cirro-stratus to which it was due. 



August 25, 1900. 



SOME STAGE EFFECTS IN "BEN HUB." 
For years the public has been Jemandino; more and 
more realism in plays. Managers have found great 
difiBculty in satisfying this demand, owing to the time 
required to set elaborate scenery. The public dislikes 
long waits, and more than once a play or opera has 
proved a failure on this account ; but after one has 
seen the production of an elaborate play from behind 
the scenes, he will never again be impatient at the 
length of the eiitr^acte. The only wonder is that the 
elaborate setting can be gotten ready in the five to 
fifteen minutes between the falling of the curtain at 
the close of one act and the raising of the curtain at 
the beginning of the next act. An excellent piece of 
work of this kind is shown in "Ben Hur," in which the 
scenery is shifted, in the dark, in from five to thirty 
seconds. 

" Ben Hur : A Tale of Christ," by tlen. Lew Wallace, 
was first published in 1880, and has attained a wider 
sale than probably any other American work of fiction, 
with the exception of " Uncle Tom's Cabin." Notwith- 
standing this fact, twenty years elapsed before it was 
dramatized. We present some illustrations of scenes 
from " Ben Hur," as played at the Broadway Theater, 
New York. They represent some of the latest phases of 
good stage mechanism, and the chariot-race scene Is 
probably unrivaled. Our readers are doubtless familiar 
with the story. It will be remembered that Btn Hur, 
the hero of the play, by accident dislodges a tile from 
the roof of the palace of Hur, in Jerusalem. The tile 
falls upon Valerius Gratus, the new Procurator of 
Juilea, injuring him. The young prince Is betrayed 
by Messala, his one-time friend, and he is hurried away 
to the galleys, while his family are thrown into prison 
and their possessions confiscated. The second act 
opens with the interior of the cabin of a Roman galley, 
or, rather, trireme. In the center sits the tribune, 
Arrius, on a raised dais, while in front of him sits the 
sailor whose office it is to strike a sounding-board with 
gavels, keeping time for the rowers. Along the sides 
of the cabin are rows of benches, which are really a 
succession of rising banks, and here are the galley 
slaves, who are each pulling at an immense oar. The 
tribune is impressed with the appearance of young 
Ben Hur, who is now a galley slave, and he gives orders 
that when they go into battle Ben Hur shall not, like 
the other galley slaves, be chained,' for in case of the 
boat sinking, the slaves would all be drowned. Then 
comes an action with the pirates, in which the galley is 
sunk. The crash and grinding of the timbers are ad- 
mirably rendered by what is known in stage parlance 
as a "crash" machine. The lights are then turned 
out and in an instant they are lighted again, showing 
the wreck scene, which is reproduced in our upper 
engraving. The side scenes fold up instantly when 
the change is made and drop to the floor. The rowers' 
benches are pushed out of the way and the borders 
and backdrop are raised from view. The galley slaves 
with their oars drop to the floor, and the men from the 
rear draw forward a painted cloth which represents 
the sea ; it is secured to a batten and is laid down just 
back of the footlights. Men now step forward carry- 
ing the cloth which covers the raft, which rests upon 
the tribune's seat. The back-drop scene was in place 
before the back drop of the galley was raised. It will 
be remembered that the galley slaves are lying upon 
the floor and they now throw up and down the canvas 
cloth, producing a most realistic imitation of waves. 
They are assisted by a number of men in the wings, 
who pull the cloth In unison. The raft itself consists 
of two cradles, which are each so hinged that a rocking 
motion is given in two directions. This is done by 
Ben Hur and Arrius themselves. The raft is in posi- 
tion in the previous scene, but is not allowed to move, 
being held by pins, which are removed by those 
behind. With an electrical sun and proper elec- 
trical effects, the scene is very realistic, and is interest- 
ing as showing how simply a good stage effect can be 
produced. 

It will not be necessary to rehearse the subsequent 
adventures of Ben Hur, but in his wanderings he comes 
across his enemy, Messala, and decides to humble him 
and ruin him by a chariot race In the circus at Antioch, 
and this scene is one of the most realistic ever pro- 
duced. It is a combination of several effects, some of 
theiu old and many of them entirely new. The new 
effects were invented by Mr. Claude L. Hagen, of the 
firm of McDonald & Hagen, New York city, who is 
also the master machinist of this splendid production 
of "Ben Hur." When first introduced upon the stage, 
the horse race was a decided novelty, and it is doubt- 
ful if any stage illusion is more ingenious. The two 
principal plays in which the horse race has been used 
are Neil Burgess' production of the popular play " The 
Country Fair" and the French play presented in Paris 
called "Paris Port de Mer." In both of these plays 
three horses, each ridden by a jockey, race upon the 
stage without going out of sight of the spectaiors. We 
have in these plays an illusion true to nature ; the 
horses, appearing to be free from all restraint, are 
really galloping, the ground disappearing under their 
feet and the landscape as well as the fences fly past in 
the direction contrary to the forward motion of the 



borse. This is accomplished by means of a treadmill, 
which the horses themselves actuate. In " Ben Hur," 
many radical improvements have been introduced, 
even in this part of the performance. ' Reference to our 
engravings will give an idea of the mechanism. 

A large part of the illusion depends upon the back- 
ground, which gives the idea of positive motion, and 
the one shown in our engraving, invented by Mr. 
Hagen, is very novel. It embodies means for mount- 
ing and driving traveling aprons at the rear and sides 
of the stage, so as to prevent any break in the scene, 
and this, of course, gives the audience the impression 
of change of scenery, as in the illusion the spectator 
follows the racing horses. At the rear of the stage is 
an endless apron, flanked on each side by smaller end 
less aprons, each of which is complete in Itself, but are 
operated in unison. When not in use the side aprons 
may be folded back against the rear apron ; but while 
the scene is being "set" for the chariot race they are 
extended to the position indicated in our engraving. 
Upon theso aprons are painted representations of the 
background of the scene ; in this case representing the 
antique circus at Antioch filled with spectators. The 
mechanism Will be understood by reference to our en- 
graving. Directly below the chariots will be seen the 
electric motor which actuates all three aprons of the 
panorama. It is a five-horse power Lundell motor, 
and is operated at the proper time by the assistant, 
who stands at tjie switchboard and who receives the 
signal of the stage manager by a flash of a colored 
electric lamp. The motor is started manually. A 
twisted belt imparts motion to a vertical shaft upon 
wJiich are three pulleys, one to receive the power from 




TKICK CHARIOT IN "BEN HUR." 

the countershaft and the others to transmit the power 
to the two ends to vertical shafts, which each carry a 
cylindrical drum, around which the aprons are passed. 
Their rotation causes the apron to travel continuously, 
and gear-wheels are provided, as shown in our upper 
left hand engraving, which impart motion to the side 
aprons, so that they are all driven in the same direc- 
tion, and to the spectator the three aprons appear to 
be a- continuous, unbroken scene. Notwithstanding 
the fact that the panorama is 96 feet wide and 35 feet 
high, the three panoramas are all rotated at a speed of 
2.000 feet per minute by a two horse power motor. 
The ease with which this enormous extent of canvas is 
driven is largely owing to the method of suspension, 
which is also shown by a small inset in our upper left- 
hand engraving. There is an endless track mounted 
rigidly on and extending between the outrigger-struct- 
ures at the two ends, and upon this wheels or rollers 
are mounted to run on the tracks. The wheels or roll- 
ers are secured to hangers which are attached to a belt 
which runs around the upper portions of the drum to 
which the panorama apron is fastened. By these 
means the apron is suspended in the proper position, 
and it is caused to turn true around the drums without 
crinkling or being subjected to other distortion. The 
lower edges of the aprons are provided with a belt 
mechanism, similar to that at the top, which serves to 
keep the bottom edge of the apron in a proper position. 
These belts also serve to receive the power transmitted 
by the drums, which arrangement avoids straining the 
apron, as would be the case were the apron engaged 
directly with the drums. These hangers are shaped as 
frustums of a cone and are mounted by ball bearings 
oa the spindles which carry them.. 
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To make the illusion complete, Mr. Hagen has pro- 
vided an exceedingly ingenious means for representing 
the ground, causing the chariots to appear to be actu- 
ally moving over it. This illusion is effected by a num- 
ber of narrow, endless canvas belts, painted in low 
tones to represent the ground and placed edgewise on 
the stage between and in front of the chariots and ex- 
tending across the stage. On being driven towax'd the 
rear of the_ chariot it appears to the spectator that the 
chariots are moving over the ground. To give proper 
perspective to this effect the speed at which the belts 
are driven is gradually decreased toward the rear of 
the stage. Suitable gearing is provided for driving 
these belts, which are actuated by an independent 
motor shown at the right of the picture. The belts 
themselves are carried on pulleys which are mounted 
on housings which may be readily placed in position 
when the scene is set. For connecting the pulleys 
which carry the belts with the gear for driving them, 
couplings are provided which pass through the floor of 
the stage and which may be readily taken up when 
the chariots are removed, leaving a clear and uninter- 
rupted stage. We now come to the chariots them- 
selves. 

The treadmills are placed immediately beneath the 
stage and are covered by sections of planking which 
are removed and carried out to the wings when the 
race is to take place. There are eight treadmills, one 
for each horse, and the horses are brought up from the 
stables, a few Vjlocks away, a short time before they 
are needed, and they take their places with the artists 
and supernumeraries awaiting their cue to go upon the 
stage. They seem to take huge delight in the perform- 
ance, and seem to know to the minute the time when 
they are to run. The chariots are two in number and 
each is supposed to be drawn by four horses, and each 
chariot is provided with a pole. The chariot of Ben 
Hur is not a trick chariot, but that of Messala is ar- 
ranged to go to pieces when Ben Hur is supposed to 
strike his chariot, throwing him and causing him to 
lose the race. The chariot wheels do not rest upon the 
floor of the stage, but are supported upon metal yokes 
which are not noticed by the audience. The wheels 
are actuated by a small electric motor inside the body, 
and can be switched on by the drivers. Both chariots 
have these motors, and current is obtained by the aid 
of plugs which are inserted in the floor. The chariot 
of Messala is arranged so that at the critical moment 
when Ben Hur strikes Messala's chariot by dropping a 
catch, powerful springs on the axle throw the wheels 
off and the body of the chariot drops upon a yoke 
which is provided with springs. Of course, it is neces- 
sary to make one of the chariots appear to go ahead of 
the other. This could, of course, be managed by allow- 
ing the horses to really advance, biit with four horses 
this might prove dangerous. The same means is ac- 
complished by having the four treadmills and the place 
upon which Messala's chariot rests on an independent 
section of the flooring, which can be moved back a dis- 
tance of 15 feet. Underneath the stage joists support 
this movable section and it slides directly on top of 
these joists. Curtains simulating the color of the stage 
close the aperture at both ends, so that it is not visible 
to the audience. At the extreme right of our engrav- 
ing, behind the side of the panorama, will be seen men 
working at a winch. This winch winds up a wire rope 
which is carried over a pulley at the extreme left under- 
neath the stage, and is connected with the entire mov- 
able section carrying Messala's chariot and horses, and 
three men move the whole affair back with ease and 
give the appearance of Ben Hur winning the race. 
A stop is provided so- that the treadmill cannot be 
operated by the horses until the panorama has begun 
to move and the curtain is ready for operation. The 
horses are very securely fastened, so that there is little 
danger of an accident. To simulate the dust raised by 
the chariot wheels, a combination of powders is forced 
out underneath the horses' feet and behind the chariot 
wheels. This is accomplished by a blower In the cellar, 
driven by the same electric motor which actuates the 
belts. The dust is fed into a hopper and is blown 
through fourteen ducts arranged at proper intervals to 
produce the desired result. The "dust" is a com- 
bination of vegetable products arranged so as to imi- 
tate the dust of a road having the buoyancy of natural 
dust without its grit. 

It requires about eight minutes to set this scene, and 
in that time the side panoramas are folded out into 
position, the sections of floors are removed, and the 
chariots are rolled into position and adjusted. The 
horses are hitched to the chariots, connections are 
made with the belts for giving the effect of moving 
ground, and the dust arrangements are put in place. 



The telegraph was first established in Japan in 1869, 
when a line was built between Yokohama and Tokio 
by English engineers. In 1873 the Government Tele- 
graph Department was organized. In 1879 the Empire 
joined the International Telegraph Union. There are 
now 1,367 ofHces in Japan proper and 113 in Formosa, 
and there are 144,570 miles of line in service. In 1890 
these lines transmitted 334,000 foreign and 15,375,633 
domestic messages. 
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THE FABIS HETBOFOLITAN TTNDESOBOITKD 
BAILBOAD. 

The opening of the flrst section of the Paris Metro- 
politan Railway, on July 19, marks an interesting 
event in the history of rapid transit, for certainly no 
city in the world has been so behindhand in trans- 
portation matters or which will so soon be adequately 
provided. It is true that it was possible for any one 
to travel by the Ceinture Railroad from one great rail- 
way station to the others, but the changes were numer- 
ous and the line did not affect the transit problem. 

Paris is very closely built, and large sections of it 
depend entirely upon omnibuses and street railways, 
but for many years the service Las been slow and en- 
tirely inadequate. The Parisians understood the need 
for some rapid system of transportation, and in 1856 a 
project was agitated for connecting the center of Paris 
with the circumference. It was not until 1871 that the 
authorities began to study seriously the problem. A 
remarkable report was issued, and the scheme, as out- 
lined, has been followed to-day as regards the main 
ideas. In 1889 the need of a new line was strongly 
felt, and when the Exposition of 1900 was resolved 
upon the necessity for haste was apparent. In 1896 
plans were formulated for supplying the insuflBeiency 
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•nd to the project, it revised its decision and substi- 
tuted the normal gage, but with this restriction, 
namely, that the cars should be smaller than those of 
the companies, and that the tunnels should be of such 
size that the cars of the Metropolitan could circulate 
only on the city system. In this way the city will 
always be master of the line, and the companies, if 
they intend to connect with the citj' line, will have to 
make their time-tables according to its wishes. This 
condition may become illusionary, however, for when 
the State gave the concession to the city, it reserved 
the right of letting the railroad companies make con- 
nections with each other in Paris if they found it con- 
venient. 

The Municipal Council approved the project on July 
9, 1897, and on March 30, 1898, a law was promulgated 
makiug the work one of public utility. The law of 
April 4, 1898, authorized the city to borrow 165,000,000 
francs and tlie luodiflcation in width required this sum 
to be raised to 180,000,000 francs. 

Only a small section of the projected system has been 
completed and not all the trunk-lines and branches 
have been authorized. 

Following is a list of the lines in theorder of construc- 
tion : 1. From the Porte de Vinoennes to the Porte 
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Boulevard Diderot, and runs parallel with the Vin- 
oennes road till it reaches the gate of the same name. 
Of the two other lines in course of construction, the 
most important is that running from Place de I'Etoil to 
the Troead^ro. This has a junction with the first- 
mentioned line, so that passengers from the Bastille 
and Rue de Rivoli can take the train directly for the 
Trocad^ro. The third line starts at the Porte Dau- 
phine, and runs under Avenues Bugeaud and Victor 
Hugo to Place I'Etoile. It is the beginning of the great 
circular railway. The Place de I'Etoile is a kind of cen- 
tral station. Under its roadway the tracks branch out 
in all directions. 

When the three lines which constitute the first sec- 
tion of the Metropolitan Railway are entirely com- 
pleted, the total length of them will be 36 miles, but at 
present only the Porte Maillot and Porte de Vin- 
cennes Lines have been finished, and the extensions to 
the Porte Dauphine and the Place du Trocad^ro are 
only partly completed. The total length of the main 
line and the two branches is 8^ miles, the main line 
being 7 miles long. The main line calls for eighteen 
stations, but now eight only are being used. There 
are three stations on the line which runs from the 
Place de I'Btiole to the Porte Dauphine, and four on 
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in transportation facilities and also to attempt to build 
up outlying quarters. The gage was to be of such a 
dimension as would insure the autonomy of the line. 
Electric traction was to be used. The tunnels, via- 
ducts, etc., were to be built by the city of Paris, and 
other expenses were to be paid for by a concessionaire. 
One condition of success of the Metropolitan seemed 
to be the connection of its lines with the railroad sta- 
tions of Paris. Such connection would offer great ad- 
vantages, as it would permit travelers to cross the city 
without going out of tile stations, and would thus 
effect a great saving of time. The greatest advantage 
was doubtless the possibility of going from any point 
in the city to the different stationsof thesuburbs with- 
out changing cars. This argument should have 
caused the Municipal Council to decide upon a junc- 
tion, but it had the opposite effect. The Council feared 
that if the Parisians had such inducements for living in 
thesuburbs, the population would decrease, and their 
octroi, or municipal tax, would diminish. It also feared 
that the railroad companies would some day have too 
decisive a voice regarding the Metropolitan, and would 
thus become the managers after having been evicted 
as tenants. After having decided upon a track one 
meter ia width, which would bav« altogether put au 



Dauphine, with a connection to the Porte Maillot. 2. 
Circular line starting from I'Etoile and following the 
outside boulevards. 3. M^nilmontant to the Porte 
Maillot. It separates from the two preceding lines at 
the Rue de Constantinople and passes through the Rue 
de Rome, the Boulevard Haussmann, the Rues Auber, 
Quatre Septembre, Reaumur, Turbigo, and Temple. 
4. From the Porte d'Orleans to the Porte Clignancourt. 
This is the north-south transverse line. 5. Boulevard 
de Strasbourg to Pont d'Austerlitz. It connects the 
Place de la Bastille to the circular line. 6. Boulevard 
de Vinoennes to Place de I'ltalie. 7. From the Place 
Valhubert to the Quay de Conti. 8. Palais Royal to 
the Place de la Danube by the Rue Lafayette. 9. From 
rOp^ra to Auteuil by the Place de la Concorde and the 
Invalides. 

All the lines comprise two systems, a number of 
transverse lines and a circular line, with other short 
lines connecting them together at various points. 

The part now actually finished consists of one com- 
plete line and the beginning of two other lines. The 
first is the main transverse east-west line, which con- 
nects the Bois de Boulogne with theBois de Vinoennes. 
It passes under the avenues of the' Grande- Arm^e and 
the Champs Elys6es, follows the Rue de Rivoli and the 



the Troeadfiro branch. In reality there are in all 
twenty-three stations only, for the central station on 
the Place de I'Etoile is really a single station composed 
of three distinct parts. The stations are of five differ- 
ent types. One station is open, seven stations have 
metallic ceilings, and seventeen stations are vaulted. 
At the terminal stations the trains go around a loop, 
so that no switching is necessary. The ordinary tun- 
nel sections have a maximum width of 23 feet 4 inches, 
and the clear space above the rails is 14 feet 9 inches. 
The stations are 246 feet long and 45 feet wide. The 
platforms are 13 feet wide, and are raised 3 feet, above 
the level of the tracks. The total width of the cars is 
7 feet 103^ inches, the gage being 4 feet 8)4 inches. 

At the Bastille Station, where the Metropolitan 
crosses the St. Martin Canal, there is an open out 
and an open station, but with this exception the line 
runs entirely underground. The ticket. ofiBces are 
reached by stairs from the street, and all the passages, 
halls, etc., and the chief stations, are lined with white 
vitrified brick. The stations are well lighted, and the 
tunnel is also lighted throughout its extent. Some of 
the stations have their platforms connected by over- 
head bridges. The rate of fare on the road is five cents 
for first-class and three cents for second-class tickets. 
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Beturn second-class tickets are issued at aa expense 
of four cents. There are no first-class return tickets, 
and even the use of the second-class tickets must be 
commenced before nine o'clock in the morning, as they 
are intended for the use of workmen. The distance 
is covered in about thirty-flve minutes, -including stops, 
which average twenty to twenty-five seconds. The 
trains will leave about every ten minutes, and each 
train has one motor car and two trailers. 

The motor car is given up to second-class passengers. 
It accommodates twenty-eight persons and the trailers 
accommodate forty persons. The motor cars are pro- 
vided with two hundred horse power motors, enabling 
a quick start to be made and a high-sustained speed 
while running through the tunnel. The track weighs 
106 pounds to the yard. The current is conveyed by a 
third rail. The conductor rail is supported by insu- 
lators secured to 
every third or 
fourth tie. The 
cars are brilliantly 
lighted by electri- 
city. The trailers 
have ten lamps 
and the motor 
cars eight lamps 
and two head or 
signal lights. At 
present twenfy- 
two motor cars 
have been deliv- 
ered and more 
than double that 
number have been 
ordered. The 
motor cars have 
the usual fuse 
boxes, lining, ar- 
resters, etc. West- 
inghouse air- 
brakes are used 
and the compress- 
ors are run by an 
electric motor. 
Contact is obtain- 
ed with a third 
rail by means of 
two sho3s, and in 
the car yards over- 
bead wires are 
used. A four- 
wheeled trolley 
carriage running 
on the wire re- 
ceives the current 

and delivers it to a motor car by meai^s of a cable arid 
plug. 

The electric power by which the cars are driven will 
be generated in a central power, house between the 
Quai de la Rap^e and the Rue de Bercy. The boilers, 
engines, dynamos and auxiliary machinery have all 
been built by Schneider & Company, of Creusot. TJie 
Berey power house will directly supply current for 
that portion of the road lying between Vincennes and 
the Louvre station. The other portion will also re- 
ceive current from the main power house, but through 
the mediuiQ of a transforming sub-station at the Place 
de I'Etoile. The central station will consist of three 
batteries of six boilers each ; a group of 1,500 kilowatt 
generators furnishing a direct current at a pressure of 
600 volts ; four groups of 1,500 kilowatt generators, fur- 
nishing a three-phase current of 5,000 volts and 35 
periods ; various auxiliary machines, exciters, trans- 
formers, and a battery of accumulators. Normally, the 
direct current is used for the Vincennes-Louvre sec- 
tion ; but, if necessary, the three-phase system also can 
be called into requisition. In the substation, nine 
static transformers of 250 kilowatts each will step- 



down the S,000 volt current to 860 volts. Three rotary 
transformers of 750 kilowatts each will feed current to 
the line at a pressure of 600 volts. The sub-station 
equipment also includes a battery of 350 Tudor ac- 
cumulators of 1,800 ampere-hour capacity. 

The total expense of the tunnels, viaducts, stations, 
etc., has been $7,400,000, and the company which has 
the concession has also spent a considerable sum. The 
concession is to run for thirty-five years. 

The construction of the railroad is fully described in 
the Scientific American Supplement, Nos. 1211, 
1226, and 1243. 



THE HOWELL DISAFFEABIN& CABBIAOE. 
The work at the Sandy Hook Proving Ground Is by 
no means confined to the mere test of the ballistic 
qualities of the army guns ; but considerable time Is 




TEN-INCH BIFLE ON HOWELL 9ISAFFEABIN0 OTTN CABBIAOE; FIBING FOSITION. 



expended on the various gun-carriages that are sub- 
mitted to the War Department. Tlie mount is of only 
less importance than the gun, particularly in that class 
of mount which is designed to withdraw the gun be- 
hind shelter immediately upon its being fired. 

The disappearing gun-carriage, which forms the sub- 
ject of our illustrations, is now undergoing tests at 
Sandy Hook and has given fairly good results. It be- 
longs to that type in which the gun is mounted on the 
extremities of two gun levers that rotate about a fixed 
axis. To the other extremity of the levers is attached 
a counterweight, which brings the gun from the load- 
ing to the firing position and assists in cheeking recoil 
when the gun is fired. 

The principal parts of the carriage are : Lower roller 
path, rollers, upper roller path, chassis, main axle, gun 
levers, counterweight, main recoil cylinder, auxiliary 
recoil cylinder, elevating gear, retraction gear, traverse 
circle and traversing gear. 

The distinctive feature of the carriage is the method 
of attaching the counterweight, there being an hy- 
draulic and two telescopic spring cylinders, interposed 
between the bottoms of the levers and the weight. 
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When the gun is in its firing position, with the levers 
vertical, the counterweight, hanging freely by its up- 
per end, from the main axle, lies in front of the gun 
levers, and is kept separated from them a distance of 
about twenty inches by the telescopic spring cylinders. 
The hydraulic cylinder lies between the telescopic 
cylinders on the under side of the counterweight box, 
and is journaled to it by suitable bearings. The piston 
of this cylinder is attached to a cross shaft joining the 
ends of the levers, and in this position is withdrawn 
from the cylinder about twenty inches. 

The general operation of the carriage is as follows: 
On firing, rotation of the system takes place about the 
main axle ; the gun moves to the rear and downward, 
the gun levers being caught by a ratchet when the 
loading position is reached. The lower end of the 
levers moves forward and upward, compressing the 

spring cylinders, 
and forcing in the 
piston of the hy- 
draulic cylinder, 
thus transmitting 
their rotation to 
the counter- 
weight. The rela- 
tive motion of 
about twenty 
iuches allows the 
counterweight to 
gradually acquire 
the full velocity 
of recoil and 
greatly reduces 
the shock due to 
the sudden accel- 
eration of so large 
a mass. 

In the firing po- 
sition nearly tlio 
total mass of the 
counterweight is 
suspended from 
the main axle, but 
during the recoil 
of the system, as 
the lever anus ro- 
tate from the ver- 
tical position, the 
weight is gradu- 
ally transferred to 
them until in the 
horizontal posi- 
tion they carry 
practically the 
whole mass. 
When the gun is loaded the ratchet holding the gun 
levers is released, the counterweight, due to its pre- 
ponderance over the gun, moves downward and back- 
ward, carrying the system into the firing position ; as 
the gun levers approach the vertical, the mass of the 
counterweight is again transferred to the main axle, 
and the telescopic springs force the lever arms awaj' 
from the counterweight. 

The main recoil cylinder is mounted in trunnion 
bearings between the chassis below the main axle ; its 
piston being attached to the counterweight. When 
the gun is fired the piston is withdrawn ; the oil passes 
through ports in the piston head from front to rear, 
forming the hydraulic brake, which absorbs the greater 
portion of the energy of recoil due to firing. 

Two independent chains of gearing mounted on the 
two cheeks of the chassis engage in circular racks on 
the gun levers and serve as a means of lowering the 
gun from firing to loading position during practice 
drills. 

The gun is elevated and depressed, either in the 
loading or firing position, by means of a band and two 
arms connected with two racks ; the racks, actuated by 
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spur gears, move in guides fastened to the inner faces 

of the cheeks. 

In their report of the tests which have already been 
made, in which 26 rounds were fired with a 10-iueh gun 
mounted on a carriage of this type, the Board states 
that, in the final firings for rapidity and accuracy, the 
general working of the carriage was satisfactory, al- 
t hough the loading angle was too great and the 
Traversing mechanism was too slow and uncertain. 
The retraction mechanism was also criticised as being 
too slow, while the height of parapet required is twice 
as great as that of the service gun. "The great merit 
of the carriage," says the report, "is the absence of 
sliding parts." 



A SIMPLE ROIABY FUMF FOB LIGHT SEBVICE. 
The Tabsr rotary pump, made by the Taber Pump 
Company, of Buffalo, N. Y., is an ingenious pumping 
apparatus which is intended for light service where a 
large amount of liquid is to be pumped against mod- 
erate pressure. It performs its work with but a small 
expenditure of power and in a comparatively short 
time. 

The pump consists essentially of an outer shell in- 
closing a piston-cylinder which is provided with open 
ways or valve slots. Sliding valves, which are con- 
structed with overlapping inner arms, are arranged in 
the ways so that they are forced through the piston by 
contact with the abutment and do not drop by gravity. 
Hence the pump can be operated at very slow speed 
to pump correspondingly as much liquid as at maxi- 
mum speed. 

Owing to the peculiar construction of the valves 
there can be no back lash and no lateral motion ; as 
the driving shaft rotates, the valves pass in and out, 
back and forth through the cylinder, follow- 
ing the lines of the interior of the sliell and 
creating a vacuum. The pistons are self-ad- 
justing and compensating, and their opera- 
tion is not dependent upon springs, cams, or 
similar devices. 

A noteworthy feature in the construction 
is the absence of all gearing, the power being 
directly applied to the driving shaft through 
the medium of a belt and pulley or directly- 
attached engine or motor. The pump is 
positive in its action and does not depend 
upon speed to create the necessary vacuum. 
So large are the valve openings that the 
clogging of the moving parts is well-nigh 
impossible. 

Pumps of this type are capable of dis- 
charging from 35 to 600 gallons per minute, 
depending upon the size of the pump, char- 
acter of the liquid, and height to which it is 
to be forced. The pumps are adapted for 
use in connection with hot or cold, thick or 
thin liquids, and have been long success- 
fully used in breweries, chemical works, soap ' -- 
factories, tanneries, creameries, oil mills, and 
packing houses. 

^ t < I ^ — — _-._ 

The Diamonds of Steel. .. 

It has not hitherto been suspected that 
our great metallurgic establishments were 
manufacturing precious stones. Yet nothing 
is more certain. It is true this has been 
done without intention, and without knowledge at 
the time. 

Its possibility, however, might have been anticipated 
when M. Mcissan made his experiments, ending with 
the artificial production of the diamond. He obtained 
this gem by suddenly cooling under high pressure the 
cast metal saturated with carbon. The same condi- 
tions are realized to a greater or less extent in the blast 
furnaces for manufacturing special steels, by sudden 
cooling of the fused metal under elevated pressure. In 
this class of steels there must be diamonds, microscopic 
without doubt, and Prof. A. Rossel, of the University 
of Berne, has been conducting experiments in the 
laboratory of inorganic chemistry for the purpose of 
ascertaining whether such diamonds really exist. 

Already his conclusions have been presented to the 
Academy of Sciences, but one of his principal col- 
laborators, M. Leon Pranck, lias recently prepared a 
detailed statement of the methods employed and the 
results obtained. 

A considerable number of steels of various produc- 
tion have been examined and treated in the same man- 
ner. They all yield the same evidence. Prom a piece 
of compact steel a portion of about three hundred 
grammes was cut out and treated with nitric acid. The 
insoluble residue consisted principally of carbon, es- 
pecially in the state of graphite, combinations of sili- 
cium, etc. It was washed with water and then boiled 
three times with fuming nitric acid, which partially 
dissolved it. They even obtained a dilution of the 
deosity of I'b by washing and successive additions 
of fluor-hydric acid ; then of fuming sulphuric acid. 
There remained only graphite, which was washed, 
dried, and dissolved with potassium chlorate. This 
long series of operations was commenced again, for it 
was deemed necessary to pass the residue through the 



whole series of treatment that has been explained. At 
last,' the chemist had the satisfaction, after a treat- 
ment of boiling sulphuric acid, of finding a deposit 
that could not be attacked. 

The residue finally obtained with so much trouble 
fell to the bottom of a vessel filled with a heavy liquid 
as methyliodide. With the aid of a strong microscope, 
minute, transparent octahedrons were discovered, which 
burned on a leaf of platina, and in a current of oxygen, 
disengaging carbon, and almost without leaving ash. 
The proof was ample. M. Rossel had really discovered 
diamonds in steel. 

The higher the temperature at which the steel has 
been made, the more diamonds it contains. This ac- 
cords with the noted experiments of M. Moissan. It 
is probable also that the hardness of the metal in- 
creases with the number of diamonds it contains; in 
reality, they are the cause of its hardness. It is curi- 
ous to observe that these diamond octahedrons are 
easily broken, so that in the steels worked, forged or 
rolled, only the debris of crystals were found. 

In a still more interesting trial, M. Rossel believes he 
has ascertained that the ordinary casting is not the 
best dissolvent of the carbon and that, in view of the 
results, the method suggested by M. Moissan can be 
improved and perfected. The trial to which we allude 
took place on a loup, that is to say, on a block of 
metal mingled with scoria, which is formed at the 
lower part of the blastfurnace when the operation is 
not perfect. This loup has been brought from a fur- 
nace of the factory of Esch-sur I'Alzette in Luxembourg. 
It contained, among other things, a large quantity of 
crystahzed graphite, and the washings isolated a large 
number of diamonds; all much larger than those 
that had been found in ordinary steel. One, that re- 
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tion, or preferably a fixing bath of 1,000 parts water, 
150 parts hypo, 50 of sulphite of soda, and 50 of com- 
mon salt ; the fixing lasts about ten or fifteen minutes, 
after which the plates are washed, as usual, and dried. 




BOIABY FUMF FOB LIGHT SEBTICE. 

ceived the pompous name of the " Star of Luxembourg," 
measures more than five-tenths of a millimeter in thick- 
ness. Half a millimeter, perhaps, cannot yet compete 
with the " Star of the South," or with the " Regent " ; 
but it must not be forgotten that it is a diamond pro- 
cured artificially. Before long the blast furnaces of 
Luxembourg may be able to vie successfully with the 
commonplace mines of the Transvaal, where they are 
content to pick up what nature has already provided. 
— Le Diamant. 

i^ < ■ I »i 

Utilization of Photographic Plates. 
The following method has been given by which pho- 
tographic plates, which have been fogged or accident- 
ally exposed to the light, may be utilized for making 
glass positives or lantern slides. A solution is made up 
of 100 parts distilled water, 6 parts bromide of potassi- 
um, and 50 parts chloride of copper. The plate is 
exposed for one or two minutes at one foot distance 
from an ordinary gas flame and by orange or red light, 
is placed in the preceding solution for eight or ten 
minutes, then washed fifteen minutes in water and 
dried in the dark. Under the action of the bath, the 
bromide of silver in the plate is changed to chloro-bro- 
mide. The plate is then printed under a negative for 
twenty to thirty seconds in daylight, or from two to 
five minutes at one foot from a gas flame ; it is then 
developed in the following bath : 

Water 1,000 parts. 

Hydroquinone 10 " 

Sodium carbonate 100 " 

Bromide, 10 per cent solution ..ItoS " 

The ingredients are dissolved in the order indicated. 
If desired, an ordinary hydroquinone developer may be 
used, adding a considerable amount of bromide. After 
development, rinse and fix in a 15 per cent hypo solu- 



Incandescent Gas Ught. 

The Photographische Chronik warns its readers, says 
TheBiitish Journal of Photography, against tables of 
the comparative chemical action of various kinds of 
light, when an incandescent mantel is used for a stand- 
ard light. "Lux," a Dutch contemporary, has given 
the following information concerning the solutions used 
for the preparation of gas mantels, and it will be seen 
that the light varies considerably according to the 
salts used. 

FOR WHITE LIGHT. 

ZircoDium oxide 40 per cent. 

Lanthanum oxide 40 " 

Tliorium oxide 20 ** 

FOR ORANGE LIGHT. 

Lanthanum oxide . . . . 40 per cent. 

Thorium oxide 30 '' 

Zirconium oxide — 37 " 

Didymium oxide 3 *' 

FOR YELLOW LIGHT. 

Lanthanum oxide 40 per cent. 

Thorium oxide 28 " 

Zirconium oxide 30 " 

Cerium oxide 3 '* 

FOR GREEN LIGHT. 

Thorium oxide 50 per cent. 

Lanthanum oxide SO '* 

Erbium oxide... 30 *' 

The mantel is afterward stiffened with a solu- 
tion of water glass. Concerning the intensity of the 
light which may be obtained with gas mantels, if we 
take 60 candles as the equivalent of a man- 
tel, 1020 candle power may be had from 17 
mantels, which, with suitable reflectors, may 
be increased tenfold, say 10,000 candles in 
round numbers. By diffusing the light with 
paraffin paper screens a loss of 20 per cent 
results, but if we place two rows of 6 man- 
tels each on one side of the sitter, and a row 
of 5 mantels on the shadow side, there still 
remains sufficient light to obtain full ex- 
posure in a few seconds. 

♦* » >*■ 

Aerial Telegraphy, 
M. Tomassina, who has been making a 
number of experiments in aerial telegraphy, 
has invented a device to prevent the inter- 
ception of a message by an intermediate ap- 
paratus, and has communicated his results 
to the Acad<5mie des Sciences. The fact that 
the message may be intercepted constitutes 
one of the chief drawbacks of the system. 
M. Tomassina proposes to overcome the diffi- 
culty by using a method based on the fact 
that the distance to which the electric waves 
may travel depends upon the interval be- 
tween the two spheres of the oscillator, and 
by thus regulating the length of spark the 
limiting distance of the signals may be de- 
termined beforehand. . To the first, trans- 
mitter is added a second, whose manipulator 
sends an irregular series of waves quite out 
of connection with the waves sent by the 
first irausmitter; the second set of waves is regulated 
for a zone of action which is somewhat smaller than 
that of the first. In this way a receiver placed on the 
zone of the second set will receive only a confusion of 
signals, and the message cannot be read. It is only 
possible to read the signals of the first transmitter 
when the receiver is placed outside the zone of action 
of the second. The security will be greater as the two 
zones approach each other. 



Discovery of Standard Weights of Ancient Rome, 

The excavations that have been in progress for some 
months past upon the site of the ancient forum at 
Rome have resulted in quite a curious discovery. 
Under a large, square flagstone there were found three 
weights of twenty, thirty, and one hundred Roman 
pounds dating from at least two centuries before our 
era. These weights, which are of irregular elliptical 
form, are of dark green marble and provided with a 
bronze handle in order to facilitate their manipulation. 
In the opinion of Signor Giacomo Boni, who is super- 
intending the excavations, these are the most aneiisnt 
specimens of standard Roman weights known, and, 
since they are perfectly well preserved, without the 
least fracture, they will permit archaeologists to re- 
establish ' the entire metrology of primitive Rome. 
They have already been compared with the weights 
now in use, and it has been found that the ancient 
Latin pound was exactly 335 grammes (10 ounces and 
75 grains). The weights, moreover, are well propor- 
tioned according to the numerical indications that are 
engraved upon the stone and that are still legible. 
The 30-pound weight represents exactly two-thirds 
that of the 30-pound one and one-fifth of the largest, 
which weighs 30 kilogrammes and 350 gramiues (about 
66J^ pounds)..— La Kature. 
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CURINe FASA RUBBEB WITH THE FUMES OF THE ITBUCUBIT 
NUT, UFFEB AMAZON SIVEB. 



GATHEBINO AND CUBING CBUDE SUBBEB. 

Crude rubber is imported into this country from 
many widely separated sections of the globe, and in a 
wonderful variety of forms, the chemical characteristics 
of the substance changing widely under varying con- 
ditions of harvesting, curing, etc. 

The first knowledge of rubber is said to have been 
secured through La Condamine, a French philosopher, 
who in 1730 was sent by his government to Peru to 
measure an arc 
of the meridian, 
the specimens he 
secured going to 
form museum ex- 
hibits. South 
America produces 
the best rubber in 
the world, as well 
as the most of it. 
The 'Amazon Val- 
ley, embracing 
rubber forests in 
Brazil, Bolivia, 
and Peru, is the 
center of the in- 
dustry, the pro- 
duct being ex- 
ported from the 
city of Para, 
whence the name 
Para rubber. 

The tree which 
produces rubber, 
or caoutchouc, as 
it is called by the 
natives of South 
America, is found 
eh iefly in the trop- 
ical zone. The 
rubber trees on 

the Amazon rise without branches to a height of from 
50 to 60 feet, being topped ofl by deep green leaves six 
or seven inches in length. Peru's product, lower in 
grade than Para, is known as "Caucho.'' The rubber 
trees of Niearaugua and other Central American 
States, also found in Ecuador, Venezuela, Colombia, 
and Mexico, produce rubber known as "centrals." 
The Atlantic States of Brazil, south of Para, produce 
rubber trees from which come the grades known as 
" Mangabeira," " Pernambuco," and " Ceara." 

Africa comes next to South America in the amount of 
rubber produced, and in the interior of that country 
there are great rubber forests as yet untouched. Rub- 
ber is to be found on the east and west coasts and also 
on the Island of Madagascar. The East Indies furnish 
comparatively little rubber, the first exported coming 
from Assam, one of the rubber trees of which district 
is shown in the 
accompanying il- 
lustration. 

The rubber 
from the Camer- 
oons is in the 
shape of little 
black balls, while 
that from districts 
farther up the; Af- 
rican coast comes 
in the shape of 
flat, ugly frag- 
ments, known as 
" oysters." 

Fine Para rub- 
ber reaches this 
country in the 
form of " bis- 
cuits," the excel- 
lence of this grade 
being due in a 
large measure to 
the natives' meth- 
ods of gathering 
and curing it. 
They make a lon- 
gitudinal gash in 
the bark of the 
tree with a nar- 
row hatchet, in- 
serting a wedge to 
keep the gash 
open, and placing 
a small earthen or 
clay cup beneath 

the gash to catch the thick, white, oily liquid 
which flows from the wound. In a few hours the 
milk ceases to flow, each wound yielding from three 
to five tablespoonfuls. The " Seringero," or gath- 
erer, then empties the contents of the cups into an 
earthern vessel, as indicated in the accompanying illus- 
trations. As the milk soon coagulates the gathering is 
quickly followed by the curing process, which is done 
by building a fire of Urueuru nuts, over which is placed 
the bottomless earthen jar or pot shown in the illus- 



tration, the pungent fumes issuing through the small 
aperture at the top serving to '"cure" the rubber, 
which is passed slowly through the hot smoke. 

To form the biscuits, the natives take long stakes of 
wood, sometimes pointed at the end, and quite fre- 
quently shaped like a paddle, dip them into the sap 
buckets or basins, holding them in the smoke after 
each dipping, until the successive films of rubber 
solidify around them. A biscuit of Para rubber. 



therefore, represents the slow and laborious accumula- 
tion of hundreds of dippings, so that quite a stretch of 
the imagination would be necessary to arrive at the 
number of dippings required to form the huge Para 
biscuit illustrated herewith, which weighs 1,130 pounds 
and measures 4 feet 5 inches in height, 3 feet 5 inches 
in diameter, and 9 feet 4 inches in circumference. 
Such iiiiiuense masses of crude rubber are said to actu- 
ally rei^resent a loss to the grower, being used princi- 
pally by importers for exhibition purposes. Some- 
times the natives nse a stone as a nucleus, and, to pre- 
vent this method of securing an illegitimate profit, the 
biscuits are split in halves before shipment so as to re- 
veal the stake hole rutming through the middle. 
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precipitate was filtered, dried, and burned in an old 
iron ladle ; it was then a heavy brown powder. To 
this I added twice its weight of pearl-ash, and after 
much mixing in a mortar, put into a crucible and sub- 
mitted to a strong heat for an hour, and this gold was 
in the bottom of the crucible and weighs J^ ounce troy. 
I had it flattened out to what you see, just in the 
state in which goldbeaters use in the manufacture of 
gold leaf. The amount of gold reeo\'ered I estimate to 

be 70 per cent of 
the twenty -four 
15-grain tubes 
bought. I ex- 
pected to have 
found some silver 
from the albu- 
menized paper 
toned, but I did 
not. The gold by 
assay is 235^ 
carats of fine, or 
996 in 1,000. 

This is a button 
similar to 
the first, only 
heavier. Of silver 
residues I h a v e 
saved only the 
first washings and 
trimmings of al- 
bumenized paper. 
Common salt was 
used as a precipi- 
tate, and treated 
generally the 
same as the gold ; 
it weighed over 
11 ounces when it 
was put into the 
crucible, now it 
weighs nearly 5 ounces. These products prove most 
conclusively the value of residues. 



GATHERING FABA BUBBEB IN THE UFFEB 
AMAZON BIVEB. 



Residues, and What to Do With Them.* 

Briefly, I may tell you that I found the residues of 




HUGE BISCUIT FINE FABA BUBBEB 
WEIGHING 1,120 FOUNDS. 



BUBBEB TBEES IN THE ASSAM DISTBICT OF 
EAST INDIA. 



the gold toning bath so much resembling the residues 
I had to do with in my business of a goldsmith, that I 
determined to flnd what the value of the old toning 
baths really were. To that end I dissolved 2 ounces of 
sulphate of iron in a quart of hot water. This I put 
into a two-gallon jar, and as the baths were used up 
they were poured into the- jar after two years. The 

♦Paper read at the Photograpbic Convention of the United Kingdom, 
July, 19W. bf S. B. Webber, reported In The Britieh Journal of Pho- 
tograph;. 



The Archseolosleal Exhibit of the Department 
of Fine Arts. 

The arehseologieal exhibit of the Department of Fine 
Arts at the Paris Exposition shows the different expe- 
ditions which have been made by the French Govern- 
ment. The A rcliieological College of Athens has been 
for some time engaged in excavations at Delphi, and 
the present state of the work is shown. The sanctuary 
of Apollo has been almost entirely uncovered : it in- 
cludes the main temple, theater, and a great number 
of surrouiidiiig structures. But little remains, how- 
ever, above the foundations, as is shown by a large 
water-color sketch of the ruins ; another sketch shows 
the restoration ; the temple is surrounded by a num- 
ber of small build- 
ings or pavilions, 
which contnin 
the offerings made 
by the different 
nations. The fa- 
cade of o n e rt 
these, belungiii,* 
to Cnidos, is re- 
produced in actu- 
al size, being 
about 20 feet long 
and 25 feet high. 
The portico is up- 
held by two carya- 
tides of singular 
form, somewhat 
in the archaic 
style, standing 
upon square ped- 
estals; the cornice 
has reliefs repre- 
senting battle 
scenes ; those of 
the entablature 
represent a num- 
ber of flgures 
seated. Two ar- 
chaic statues of 
Apollo are shown, 
and several fig- 
ures of a more 
recent style. The 
column and the 
sphinx of the 
IJaxians and an 
acanthus column surmounted by three female figures 
are shown in full size. A number of other collec- 
tions are shown, including that of the expedition of 
M. de Sarzec in Chaldea, completing the large col- 
lection alreadv at the Louvre. 



Thb Trans-Siberian Railroad will be completed at the 
present rate of working in about two years, the cost 
probably considerably exceeding the original estimate 
of 1176,500,000. 
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The Railroads of Europe 1875-1899. 

The table which follows has been coiupiled and con- 
verted from I'Economiste European, of Paris, by the 
Philadelphia Commercial Museum : 

RAILROADS OF EUROPE ON JANUARY 1, 1875, AND 
JANUARY 1, 1899. 

Miles, 1875, Miles, 1899, 

per Million of per Million of 

Inhabitants. Total. Inhabitants. Total. 

France 352 13,898 670 25,897 

Germany 381 16,109 563 30,776 

England 499 16,449 587 21,588 

Austria-Hungary 273 10,083 483 21,805 

Belgium 334 2,131 560 3,781 

Bulgaria 324 2,131 178 616 

Denmark 339 635 669 1,617 

Spain , 211 3,484 446 8,108 

Greece 4 7 332 591 

Italy 166 4,578 306 9,759 

Luxemburg 827 169 1,210 210 

Netherlands 861 984 389 1,694 

Portugal 137 641 280 1,466 

Roumania 160 766 338 1,894 

Russia 126 9,665 832 84,808 

Finland 849 465 604 1.606 

Servia 249 465 144 353 

Sweden... 614 3,835 1,847 6,369 

Norway 88 311 571 , 1,830 

Switzerland 371 1,0)7 730 2,302 

Turkey HI U68 164 978 

Isles of Malta .... — 

Jersey and Man ... 211 68 

Total 5,317 83,680 10,676 167,439 



The Kacliiii Developer. 

We have submitted, says Photography, the new 
kachin developer to a most vigorous test ; we have de- 
veloped over a hundred negatives with it, using the 
formula given . below. One cannot wish for a more 
satisfactory developer. It does not stain the plates or 
the fingers, and has no injurious action upon the skin. 
It gives good brownish-black negatives, quite free 
from fog, without the necessity of employing any bro- 
mide or other restrainer whatever. Development with 
it took about six to ten minutes to complete, ample 
density being obtained very easily. 

The formula which we adopted to secure so excellent 
a result is a simple one. Three solutions, each ten per 
cent, are required : One of sodium carbonate, one of 
sodium sulphite, and one of kachin. In making up 
the ten per cent solution of kachin, instead of water 
some of the ten per cent sodium sulphite solution is 
used. For each ounce of developer we took : 

Kachin (ten per cent solution) 40 minims. 

Sodium carbonate (ten per cent solution) J^ ounce. 

Sodium sulphite (ten per cent solution) J^ ounce. 

We got, as will be seen, a trifle more than an exact 
ounce, but such a difference is unimportant, and the 
composition of the developer is easier remembered in 
this way. 
The solution, as we finally used it, wilT be seen to 



contain approximately 4 grains of kachin, 26 grains 
(22 4-4) of sodium sulphite, and 22 grains of sodium 
carbonate. 

Another formula, given in a little book entitled 
"How to Develop with Kachin," is as follows : 

Biitieh System. Metric System. 

A. Kachin 160 grains (avoir.) 9 grammes. 

Sodium sulphite (cryst.). . . 2% ounces. 625 " 

Water up to 20 fluid ounces. up to 30 c. c. 

B. Sodium carbonate (cryst). 3 ounces. 50 grammes. 
Water up to 30 fluid ounces. up to 500 c. c. 

For use, take equal parts of A and B. More diluted 
developer gives softer results The solutions should 
be used at a temperature of 60° to 65° Fahr. Assuming 
exposure to have been correct, with this solution the 
image commences to appear in about one minute, and, 
when full density is required, development is com- 
pleted in from four to six minutes. Softer effects are 
obtained in from three to four minutes. 

For stand development, the plates are placed, a 
dozen or more at a time, in a grooved trough contain- 
ing the developer, and development continues with a 
rapidity depending upon the strength of the solution. 

With the following solution normal development is 
completed in about ten to fifteen minutes. To pro- 
long development add more water : 

British System. Metric System. 

Kachin 115 grains. 7-5 grammes. 

Sodium sulphite (cryst). 560 " 38 '• 

Potassium ferrocyanide 140 *' 9 " 

" bromide 33 " 1'5 ** 

" carbonate 1,150 ** 75 " 

Water up to 70 fluid ounces. up to 2 liters. 

Throughout these experiments we employed no bro- 
mide or other form of restrainer whatever. Our plates, 
having been exposed (on all sorts of subjects) with an 
exposure meter and not by guesswork, were all cor- 
rectly exposed, and however much they differed in the 
nature of the subject they developed up well with the 
very simple solution we have named. Bromides seem 
to have little effect on kachin. This is well shown by 
the fact that three or four plates can be developed one 
after another in the same solution without any marked 
prolongation of ihe time of development. With most 
developers, as our readers well know, this is not so. 
The soluble bromide liberated from the plate into the 
liquid during development acts as a restrainer, and 
retards the action of the solution upon the next plate 
that is put into it. With each plate that is developed 
it will be seen, then, that the developer is not only get- 
ting weaker in the active agent, but is also getting 
stronger in restrainer. 

On the subject of restrainers it has been found that 
a four per cent solution of ordinary borax used with 
kachin in the proportion of ten to thirty drops to each 
fluid ounce results in the production of enormously 
increased contrast. Plates which have received an 
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exposure of many times the normal may be converted 
into satisfactory, and even brilliant, negatives by the 
judicious use of borax in the developer. 

^ « # > ». 

Building lioan Associations. 
The secretary of the United States League of Local 
Building and Loan Associations has compiled the fol- 
lowing statistics for 1899, which will be found interest- 
ing, as no data of this nature is collected through any 
other source from year to year. It should be remem- 
bered that the figures do not include " national " asso- 
ciations ; only those that are local and truly co-opera- 
tive : 

states Associations. Members. Assets. 

Pennsylvania. 1,174 2S1,456 $12,120,436 

Ohio 773 387,477 105,400,699 

Illinois 599 100,000 54,104,602 

New Jersey 335 90,100 46,100,000 

New York 299 89,409 37.253,735 

Indiana 424 109,043 31,435,587 

Massachusetts 125 68,349 26,744,647 

California 151 37,780 20,285,454 

Missouri 191 38,000 13,835,817 

Michigan 72 32,775 10,159,562 

Iowa 79 23,000 5,r3:?,7£9 

Connecticut 15 12,773 3,774,536 

Wisconsin 53 13,450 358,903 

Kansas 46 13,000 3,880,764 

Nebrasiia 60 13,813 3,332,781 

Maine 32 8,115 2,975.716 

Tennessee 36 4,795 2,874,097 

Minnesota ... 46 7,500 2,848,179 

New Hampshire 17 4,950 1,921.927 

North Dakota 7 1,000 364,130 

Other States 962 367,800 97,137,800 

Totals 5,485 1,503,625 $581,857,170 



Tlie Current Supplement. 

The current Supplement, No, 1286, is an unusually 
interesting issue. There is an excellent portrait of 
King Humbert, and also portraits of the present King 
and Queen of Italy. "The Borsig Engine" at the 
Paris Exposition gives a full-page engraving of this 
great engine. *^ The Future of the Automobile" out- 
lines suggested improvements. " Excavations at Tell- 
el-hesy, the Site of Ancient Laciiish, Syria," is an 
elaborately illustrated article. " Microbes— What Are 
They?" is by Dr. Henry G. Graham. 
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RECENTLY PATENTED INVENTIONS. 
Agricultural and Logging Implements. 

GUIDE AND SUPPORT FOR DRAG-SAWS.— 
Edgar F. Lafayette, Sedro, Wash. This invention 
is a small device adapted for attachment to logs or felled 
trees for guiding- or supporting a drag-saw while they are 
undercut. The device embodies spikes hinged to a bar 
and adapted to be driven into the log, and a slide ad- 
jisrable along the bar to support the saw in proper 
p-)8ition. The spiiies can be folded flat upon the bar 
so that the entire device occupies but little space. 

PLOW. — Richard H. Purnell, Rosedale, Miss. 
The beam of the plow is made of metal tubing. The 
cultivating devices are carried by a standard formed 
with a concave or semicircular upper edge in which the 
beam fits. The beam and semicircular portion of the 
standard are bound together by a coupling-band. The 
entire arrangement is such that great rigidity is secured, 
as well as lightness and simplicity. 



to render the boxes magnetic an insulated wire is wound 
around the circuit-wire. The box is provided with two 
diaphragms between which a variable- resistance medium 
is suspended. A small bulb is used to increase or 
decrease the air-pressure in the box and thus to regulate 
the amplitude of movement of the variable-resistance 
medium. The two diaphragms, as they vibrate in op- 
posite directions in response to the vocal impulses, 
augment the effect on the resistance medium one hundred 
per cent. The fluctuations are electrically transmitted. 

TIRE-SEPARATOR.— Delore J. Lahat, Nadeau, 
Mich. Ordinarily the two sections of a double tube tire, 
adhere to each other so tenaciously that iheir separation 
is a matter of no little difficulty. The present invention 
provides means whereby this separation can be easily 
accomplished. The means in question comprise a frame 
or body portion capable of encircling the inner tube and 
provided with anti-friction wheels or rollers npon which 
the tire is compressed. The separator is movable be- 
tween the two tubes to force them apart. 



Electrical Apparatus. 

ELECTROLYTIC APPARATUS. — Andrew Ple- 
CUER, Habersham and Second Streets, Savannah, Ga. 
This apparatus is to be used for electrically decomposing 
any liquid into its constituent gases and especially for 
decomposing water into hydrogen and oxygen. The ap- 
paratus is spheroidal in shape and consists of two separ- 
ate, closed cells having registering openings by which 
they communicate. An encompassing band or jacket 
completely encircles and holds them together. The cells 
are provided with electrodes, circuit-wires, and gas-dis- 
charging pipes. The inventor has been particularly 
careful so to construct his apparatus that it can be 
readily transported, that the greatest possible electrode 
surface is obtained, and that repairs can be easily made 
when desired. 

GAS-BATTERY. — Andrew Plecher, Habersham 
and Second Streets, Savannah, Ga. The surface action 
of sponge -platinum causes two gases (oxygen and hy- 
drogtn) to unite, as every one knows, and to heat the 
platinum red hot so that the gases are automatically 
ignited. It is Mr. Plecher's purpose to prevent the pro- 
duction of heat attending the union of the gases and to 
get its equivalent in electric current. In a porous cell 
finely-divided platinum is placed. To one side of the 
cell hydrogen is conducted; to the other, oxygen. When 
the hydrogen and oxygen unite through the action of the 
platinum, suitably placed electrodes will gather the 
liberated forces of opposite polarity as union takes place 
and carry them off through the conducting wires of an 
extraneous circuit. 

ELECTROMAGNETIC TELEPHONE. — Andrew 
Plecher, Habersham and Second Streets, Savannah, 
Ga. The telephone includes in its construction an iron 
bos to wbicb an iron circuit-wire is attached. In order 



Velilcles, Harness, £tc. 

DRAFT-EQUALIZER. — John A. Beltz, Buxton, 
N. D. This draft-equalizer, comprising broadly two 
doubletrees held to rock upon each other and also upon 
a wagon-pole, prevents any animal in a four-horse team 
from shirking his duty; for the pull of one horse will be 
thrown upon the neck of the delinquent animal. The 
draft-strain is entirely disposed at the rear end of the 
pole, so that the animals pull with greater effect in mov- 
ing the loaded wagon than is otherwise possible. The 
device is so constructed that the forward pair of animals 
control the side movement of the wagon-pole together 
with the rear pair of animals and must pull equally with 
them, an arrangement particularly serviceable in round- 
ing corners. 

BIT.— Michael McNalley, St. Louis, Mo. The bit 
invented by Dr. McNalley is designed to induce a horse 
to carry his head outward and away from the chest 
rather than to drop his chin in the direction of the chest. 
The bit is simple and durable, and is so made that it will 
not irritate the horse or tend to injure the jaw or 
mouth. 



meability, are not lost. The invention is also adapted to 
separate paramagnetic substances of different degrees 
of magnetic permeability. For, by regulating the in- 
tensity of the magnetic field and the time during 
which the material is acted upon, a substance having 
a certain degree of magnetic permeability can be ob- 
tained. 

CURTAIN FOR DUST-COLLECTING APPA- 
RATUS.— Arthur S. DwiGHT, Kansas City, Mo., and 
Rudolf Ruetschi, Argentine, Kans. In order me- 
chanically to precipitate and collect metallic fumes and 
flue-dust in metallurgical establishments, the inventors 
employ curtains, the members of which present oblique 
surfaces or facets to the longitudinal currents of the 
gases between adjacent curtains, so as to divide the cur- 
rent into a larger number of smaller oblique currents and 
to form eddies or whirls near the facets. Thus is insured 
a thoroughand rapid mechanical precipitation of the solid 
matter in the gases on the surfaces or facets. The in- 
ventors obtain a large frictional surface for a very short 
flue, and therein resides one of the merits of their device. 



Railway-Appliances. 

SPRING-SEAT.— William Borchert, Carson, Nev. 
The seat is particularly adapted for use in locomotive- 
cabs. It is provided with such equalizing devices that 
it will always be parallel to the base, so that all springs 
will be equally compressed whether a man sit on a cor- 
ner or edge. The seat is, therefore, comfortable under all 
conditions. 



Industrial Apparatus. 

MAGNETIC SEPARATOR.— Charles F. Courtnet 
and Robert Butterworth, Broken Hill, New South 
Wales. Comminuted ore or other mixture is passed 
through a highly-concentrated magnetic field in the form 
of a film, so as to prevent the paramagnetic particles 
from becoming prematurely detached from the magnetic 
poles and swept away by contact with the passing stream 
of matter of lower magnetic permeability with which 
they are associated. The material is prevented from 
falling freely until it enters the magnetic field, so 
that the particles, however low their magnetic per- 



iniscellaneous Inventions. 

SASH-HOLDER.— John Bohlen» Big Rapids, Mich. 
The sash-holder is designed to be used in connection 
with a rack of any kind and is so constructed that it can 
be locked in or out of engagement with the rack and 
supported in such a manner that the window to which it 
is applied may be conveniently operated when the latch 
is out of engagement with the rack. 

LOCK. — Thomas Churchill, Hampton, Va. Mr. 
Churchill has already patented a lock in which the outer 
knob is made incapable of turning the spindle except 
when temporarily locked thereto by a key which is in- 
serted concentrically through the knob and is made to 
act upon clutch devices which cau?e the knob to be 
coupled to the spindle. The present invention compre- 
hends further improvements relating more especially to 
the locking or clutch mechanism which connects the knob 
with the spindle and which is applicable to any of the 
ordinary forms of locks, having the usual squared 
spindle. 

SIGN OR SIGNAL FOR CALLING CABS.-Arthur 
G. R. NicHOL, Manhattan, New York city. The inven- 
tion provides a simple means whereby a clerk in a hotel 
or theater may call cabs or other carriages successively 
or simultaneously. Electric lamps of various colors are 



used, which are flashed by inserting plugs in proper 
openings. In order to prevent mistakes, the plugs are 
made to fit only the contact plates for which they are in- 
tended. And in order still further to guard against mis- 
takes, plugs of like shape are connected by strings. 
Hence the operator can not inadvertently leave one plug 
of a set in a contact-plate; for the entire set must be re- 
moved before the connecting-string can be taken off the 
switchboard. 

VENTILATED BOOT OR SHOE.-James J. Pear- 
son, 40 Wall Street, Manhattan, New York city. This 
ventilated shoe is provided with a ventilating mat inter- 
posed between a perforated insole and the outer sole. 
The mat is of elastic rubber and i:: connected with a 
channel leading to the heel-vent of the shoe for the in- 
gress and egress of air. The most prominent feature of 
the invention, a feature, which, it is claimed, is not pos- 
sessed by any similar shoe, is the impossibility of entrap- 
ping air in the sole. The air circulation is free, longitud- 
inally and laterally. The cushioned tiead, reinforcing 
devices, and cheapness of manufacture are other features 
which deserve to be mentioned. 

COMBINED HEATER-SHIELD AND VENTILA- 
TOR.— Allan B. Shantz, Walkertown, Ontario, Can- 
ada. Much danger is incurred by improper ventilation 
and especially by arrangements which draw air into a 
room from a point near the ground, since the gases aris- 
ing from decaying animal and vegetable matter must also 
be drawn in. The present invention provides an appara- 
tus by which air is received from an elevated point, the 
lower impure strata being withdrawn from the room. 
The novel feature of the invention is an ingenious 
double-walled shield used in connection with a heater. 

TAPE-MEASURE ATTACHMENT. -Cornelius H. 
Elkskamp, Telluride, Colo. The inventor has busied 
himself with the production of an attachment for the 
end of a tape, which attachment can be readily applied to 
a floor, stake, post, or the hke, so that the tape can be 
readily run out. The end of the tape is provided with 
an eye in which a link is held pivoted in a post of such 
construction that it can be readily driven into a floor, 
tree, or the like. 

PICTURE-FRAME.— Albert F. Messinqer, Phoe- 
nix, Arizona Territory. The inventor has devised a 
novel construction which enables him to mount exti^^r- 
iorly on the frame a picture representing a building, and 
to move this picture out of sight so that a second picture 
is made to appear, which represents the interior of the 
building shown on the first picture. The device is par- 
ticularly useful for advertising purposes, since it com- 
bines in one arrangement views of the exterior and in- 
terior of a business establishment. 

DUPLEX PENHOLDER. — Harvey and Frank 

LoNGENECKER, BeamsviUc, Ohio. This penholder con- 
tains a simple mechanism which permits a ready pro- 
jection of oae pen.socket and at the >aiae time causes 
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the retraction of another socket to enable the writer to 
make use of sejjarate pens for different inks, without 
one pen interfering with the other. In the case of the 
penholder a right and left hand screw is mounted, the 
threads of which are engaged by pen-sockets. When 
one socket is moved in one direction, the other is caused 
to travel in an opposite direction. 

FEED-RACK.— James Morris, Westchester, Bronx, 
New York city. This rack is so constructed that it can 
be easily put up in a stall and taken down and folded for 
transportation, thus particularly adapting it for racing 
stables, in which it is desirable that each horse should 
have his own rack to avoid danger of contagious dis- 
eases. 

CHAIR-SEAT SUPPORT. — Hezekiah Morton, 
Thomasville, N. C. The support comprises crossed 
straps extended under the chair-seat in order diagonally 
to connect a front leg with a rear leg of the chair. Each 
strap consists of two spaced pieces connected at the 
ends. Adjusting and supporting bolts extend from the 
legs through openings in the end connectionfi ; and nuts 
on the inner ends of the bolts abut against the end con- 
nections and are prevented from turning by engaging 
with the members of the straps. A very firm brace is 
thus formed which prevents the seat-frame from break- 
ing and the parts of the back from spreading. 

FRAME FOR BAGS, PURSES, SATCHELS, ETC., 
Louis B. Prahar, Brooklyn, New York city. A lock- 
ing device has been provided by the inventor in which a 
catch-button has a rocking and guided movement on a 
member of the frame. The button can be released from 
a locking stud or studs on any number of members of 
the frame by a simple rocking movement from one side 
to another or by an upward movement. 

BREAD OR CAKE-PAN. - Marie Vossbeck, Trini- 
dad, Colo. The pan is made so that the parts can be 
quickly and conveniently detached, buttered, and as- 
sembled. When the loaves have been baked the body 
and bottom of the pan can be removed from engage- 
ment with the partitions, which partitions serve to hold 
the baked loaves apart and yet permit them rapidly to 
cool. 

CIGAR- WRAPPER. — Francisco E. Fonseca, 23 
Fulton Street, Manhattan, New York city. Mr. Fonseca 
has received a patent for a novel paper cigar wrap- 
per, the ends of which extend beyond the cigar and 
are twisted to form cords which are wound back upon 
the cover and secured. No matter how roughly the 
cigar may be handled, the wrapper will always maintain 
its position to protect the cigar. The twisted ends serve 
as cushions, which prevent the cigar from being dam- 
aged. One object of the invention is to enable the 
manufacturer to print descriptive matter on the wrapper. 
The invention has been practically applied and seems 
to fulfill its inventor's expectations. For presentation 
this cigar is specially adapted. Each cigar may bear 
the name of both the donor and recipient. 

FIRE-ESTINGUISHER. -John Braunwalder, 
Davenport, Iowa. This fire-extinguisher is of a type in 
which a container for an extinguishing liquid is designed 
to be broken so that the liquid can escape. The inven- 
tion seeks to furnish a means for breaking the container, 
which means are actuated by fire. These means consist 
of a powder-chamber and a fuse. When the fuse is ig- 
nited, the powder will eventually be exploded and the 
liquid-container shattered. 

VIOLIN.-Louis H. Hall, Hartford. Conn. The 
body of the violin consists of a rim or ribs, to which a 
top and a bottom are secured. The edge-portions of the 
top and bottom at certain points are under a strain and 
tend to separate from the ribs. This tension is beneficial 
in more than one respect. It improves the tone; it op- 
poses the pressure produced by the bridge and strings 
and, therefore, strengthens the body of the instrument; 
and it enables the inventor to vary the quality of the 
tone simply by giving more or less curve to the bottom 
and top. 

AMIDOSULFONIC ACID,— Joseph Turner, Hud- 
derpfleld. York, England. Amidosulfonic acids, accord- 
ing to this invention, are produced from nitro bodies of 
tlie phenolic and carboxylic series by the action of so- 
dium bisulfite. The products obtained combine with 
phenols, are slightly soluble in alcohol, insoluble in ben- 
zin. form crystallized diozo compounds with nitrons 
acid and all the sodium salts, and are very soluble in 
water. 

BABY EXERCISER.— Charles E. Latshaw, Lin- 
coln, Neb. I'he exerciser is a " baby- jumper," consist- 
ing of a spring-suspended frame of novel construction, 
in which the baby is supported. The elastic support 
enables the child to use its legs freely in springing or 
jumping, thus combining the benefits of exercise and 
amusement without requiring close watching. 

NON-REFILL ABLE BOTTLE. -JosE M. Urgelles, 
HM Ricla Street, Havana, Cuba. Two balls are held in a 
val ve-seat arranged to be locked in the neck beneath the 
cork. The lai^er ball acts as a valve to permit the out- 
flow of liquid, and the smaller acts as a back bearing to 
follow up and hold the larger bail to its seat. 

TRUNK-HANDLE. - Bertnie M. Wilhite and 
Frank A. Hoyt, Gordon, Neb. In the handling of trunks, 
the pincliing of the fingers between the handle and the 
trunk body is frequently experienced. To prevent this, 
the handle above noted is so connected by its ends that 
when gripped it slides outward in diagonal slots in the 
securing devices and so as to stand out from the trunk 
body. 

TRAP. — Thomas H. Taylor. Luzerne, N. Y. This 

trap is designed to kill small animals instantly, and to 
this end the inventor provides a pivoted bait plate with 
one end turned up to form a jaw, and a spring frame 
which, when the trap closes, will spring downward, 
striking the animal and causing it to be caught between 
the frame and the jaw of the bait-plate. 
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Marine Iron Works. Chicago. Catalogue free. 

For loggiuK engines. J. S. Mundy, Newark, N. J. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Handle & Spoke Moby. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Moat durable, convenient Metal Workers' Crayon is 
made by D. M. Steward Mfg. Co., Chattanooga, Tenn. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co., 141 Varick St., N. Y. 

Ferracute Machine Co., Bridgeton, N. J., U. S. A. Full 
line of Presses, Dies, and other Sheet Metal Machinery. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of Bast 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers. 361 Broadway, N. Y . 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters 
or no attention will be paid thereto. I'his is for our 
information and not for publicaiion. 

References to former articles or answers should 
give date of paper and pasre or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Buyers wishing to purchase any article not advertised 
In our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Special Written Information on matters of 
personal rather than .general, interest cannot be 
expected without remtlneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

BooIe^s referred to promptly supplied on receipt of 
price. 

Jnrinerals sent for examination should be distinctly 
marked or labeled. 



Designs. 

PLATE. — Arthur S. Higgins, Manhattan, New 
York city. The border of the plate is a ribbon of tulips 
with their leaves. A second and inner border of fancy 
foliate figures is also employed. 

Note.— Copies of atiy of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the Invention, and date 
of this paper. 



(7940) C. R. asks : If it were possible to 
build a tower 100 miles high and from the top of such a 
tower a ball be dropped, would the ball strike the earth 
exactly toward the center of gravity? Would' the mo- 
tion of the earth imparted to the ball throw the ball out of 
a direct line toward the center, not considering the attrac- 
tion the tower has for the ball. A. A ball dropped from 
a height strikes the earth to the east of the vertical line 
in which it started. All parts of the earth move with the 
same angular velocity, but not with the same linear ve- 
locity. The smaller the circle of rotation the slower the 
velocity of motion. As the ball drops it maintains the 
velocity of motion toward the east, which the point had 
from which it was dropped. As it approaches the cen- 
ter of the earth, it comes to points which have a slower 
velocity than it has. It will, therefore, be moving to the 
east faster than the place to which it has come. This 
has been proved by dropping balls into deep mines. 

(7941) W. G. asks: 1. Could ^ inch 

brass be used instead of j'g inch for the spool of the 
ammeter described in Supplement, No. 1315. A, Any 
thickness of brass can be used which will hold the wire 
without bending. 2. How many pounds of No. 31 cop- 
per wire does it take for the high tension transformer 
described in Supplement, No. 1087 ? A. About 48 
pounds by calculation. Ton will probably not get so 
much in as you cannot wind it perfectly true. 3. How 
many layers is there on the secondary of high frequency 
transformer. A. One. 

(7943) B. U. S. writes : I desire to know 

what size and amount of wire to use to convert eight 
light dynamo in Supplement, No. 600, pages 9586 to 
9590 inclusive of July 3, 1887. I wish to change to 500 
volt motor. Have you a Supplement with this informa- 
tion ? A. It is not feasible to change the eight light 
dynamo into a motor to run upon a 500 volt circuit. The 
commutator could not stand it. You would need to 
wind each of the armature coils with about 40 turns of No. 
38 wire and use a resistance of about 400 ohms with the 
present field. This is not figured out accurately because 
it is not desirable to make the change. It would be far 
better to build a new machine. 



NEW BOOKS, ETC. 

EiN Lenkbarer Flugapparat. Von 
Dr. Constantin Danilewsky. Cliar- 
kow, Russia: Author's Edition. 1900. 
Octavo, 83 pages. Illustrated. Price, 
paper 75 cents. 

Danilewsky's experiments in aerial navigation have 
already been described in the Scientific American. 
The present monograph contains a very thorough, and it 
must be confessed, convincing account of the possibili- 
ties of mechanical flight. Dr. Danilewsky writes with 
the confidence of one thoroughly versed in his science. 
He claims much for his experiments, but not too much. 
His monograph is valuable because it contains the only 
exhaustive account of what he has really accomplished. 

Symbolism of the Huichol Indians. 
By Carl Lumholtz. Memoirs of the 
American Museum of Natural His- 
tory, Volume III. Anthropoloify 
II., May, 1900. Quarto. Pp. 328, 
plates and illustrations. 
During the years 1890 to 1898 the author made three 
expeditions to Mexico under the auspices of the Museum. 
The author spent ten months among the Huichols in 
1S95 and obtained valuable informg-tiQU on the state of 
their culture. The auth.or has produoe4 ft- mostsolid 
and satisfactory contribution to ethnological research 
and the Musenm is specially to be commended for the 
substantial and surnptuous manner in which the book 
has been clothed. The illustrations are good and the 
plates are 'specially fine. 



Technologhsches Lexikon, Hand- 

buch ftlr alle Industrien und Gewerbe. 
Redigirt von Louis Ed^ar And6s. 
Illustrated. Parrs 3-5. Vienna: A. 
Hartleben. Large Octavo. Price, 
per part, 70 cents. 

The parts of this new lexicon which lie before us ex- 
tend from ■'Arsenhiittenbetrieb'' to '* Eichenholzlarbun- 
gen." Long articles are to be found under the headings 
'* Ausdehnungskoeftizienten verschiedener KOrper," 
" Baumwollgewebe," " Bleigewinnung," " Desinf ek- 
tion," etc. The illustrations which accompany the text 
are, for the most part, excellent woodcuts. The parts 
which, up to the present, have come to oar notice de- 
serve unstinted praise for the evident care which the 
author has taken in their preparation. 

Die socialen Aufoaben des Ingen- 

lEURBERUFES UND DIE BeRECHTIG- 

ungsfrage der hoheren Schu- 
LEN. Eroffnungsrede zur 40. Jahres- 
versammlung des Deutschen Vereins 
von Gras-und Wasserfachmannern. 
Von Greneraldirektor W. v. Oechel- 
haeuser, Dessau. Mtlnchen : R. 
Oldenbourg. 1900. 

Die Elektrische Vollbahn Burg- 
dorf-Thun. Separat-Abdruck aus 
der "Schweizerisehen Bauzeitung." 
Ziirich : Ed. Rascher, Meyer und 
Zeller's Nachfolger. 1900. 



TO INVENTORS. 
An experience of over fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at borne and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
borne or abroad, are invited to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & CO.. office Scientific American, 
361 Broadway. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

lor the Week Ending 

AUGUST 14, 1900. 

AND BACH BEARING THAT DATE. 

[ See note at end of list about copies of these patents.! 



Advertising device. P. E. White 656,131 

Air compressor, hydraulic. J. W. Van Brocklin.. 656,147 

Air pipe coupling, automatic. J. W. Spurloek 655,997 

Alarm. See Burglar alarm. 

Annunciator, W. M. Davis 655,763 

Arm rest or support, L. C. Neal. 655,885 

Automobile, P. G. Frankenbers 655,703 

Automobile vehicles, power mechanism for, 

A]lyne& Pomeroy 655,749 

Awning. 1. Miller 656,033 

A xle swaging apparatus, J. Lanz 655,718 

Back pedal brake or coaster. J. N. Parks 656,041 

Back pedaling brake, E. E. Ziegler 655,945 

Baking pan. J. F. Meredith 6.56,0!? 

Bale tie, L. R Lantz 656,028 

Baling press, G. I'aylor 655,998 

Barrel cap holder. Richardson & Colcord 655.940 

Bath cabinet. L. L. Gaboon 655,956 

Battery. See Storage battery. 

Battery plate, secondary, J. B. Conrad 656,095 

Battery receptacle, secondary. J. Middleby, Jr... 655.883 

Bearing, shaft thrust, E. G. Hoffmann 655.711 

Bed or crib, folding. J. P. Balser 655.950 

Bed, spring. W. F. Ade, J r 655,893 

Bicycle. A. Prager 655.8;* 

Bicycle. W. C. Dunn 655.697 

Bicycle pump, O. Keen 656.122 

Bicycle pump. W. M. Reason 655.797 

Bicycle support. O . Weston 656,1?9 

Billiard cue tip, J. Prince 655,990 

Bit. See Bridle bit. 

Block. See Building block. Sheet leader block. 

Board. See Kneading board. 

Boat. life. P. U. & A. M.J. Riess 655,993 

Boiler. See Pipe boiler. Water tube boiler. 

Boiler blow off, steam, C. R. Partington 655.988 

Boiler furnace, steam, J. Thurell 656,059 

Bolster, collapsible. J. E. Long ; . . 655.790 

Book, account, E. Mayer 65H.031 

Book, manifolding sales. D. B. Kearney 655,876 

Book, separable, F. H. Gilson (reissue) 11,846, 11.847 

Boring tool brace head, A. Weisenhorn 65H.069 

Bot tie, J . T. Jo b nson 655.872 

Bottle carrier, holder, or hanger claw, C. A. Law (;55,722 

Bottle, non-refilling. J. Walber &5H.148 

Bottle or similar receptacle, J. O'Connor 655,887 

Bottle washing machine, h\ Ijugviel 655,792 

Box. See File box. Folding box. Letter box. 

Box machine, honey, C. Mondeng 655,938 

Bracket. See Flagstaff bracket. Steel tower 

bracket. 
Brake. See Back pedaling brake. Railway brake. 

Vehicle brake. Wagon brake. 
Brake application valve for tram pipes. J. J. Sul- 
livan 656.058 

Brake mechanism, differential. Brill & Adams 655.754 

Brick mold sanding machine, H. Schoonmaker... 655,740 

Brick press. C. M. Steele 656.056 

Bridle bit, M. H. Sims 66.5.913 

Brush. L. Roth , 655.833 

Brush holder. Erben & Potter 655.824 

Buggy top attachment. H. C. Stockton 655.806 

Buggy top raiser. J. C. P'ord 655.770 

Building block, W. A. Johnston f'>56,138 

Burglar alarm , J. W. Rough 655,834 

Burner. See Hydrocarbon burner. Smoke and 
gas burner. 

Cables, manufacture of chain, J. Verity 655,814 

Calcium, etc.. producing carbid of, W. S. Horry.. 656,156 
Can. See Oil can. 

Can opener, C. Kempf 656.1.^9 

Canopy frame, J. T. Johnson 656,875 

Canopy frame or support. J. T. Johnson 655,873 

Canopy support, J. T. Johnson 655.874 

Canteen, W. Lanz 655,979 

Car coupling. J. F. Buckholtz 655.755 

Car coupling, R. P. Norton 655,886 

Car. factory, W, Crosaley 655,691 

Car, grain, G. Douglap.. 6.55.767 

Car loader. J. L. Roberts 655,831 

Car. parlor compartment. J. B. Strauss 655,892 

Car replacer. J. D. Hoover 655,778 

Car roof. D. C. Ross 655.941 

Car sand box. A. W. Ham 655,863 

Car seat, F. Bennett 655.682 

Car seat, M. N. Forney 655,771 

Car spring. W. Robinson 655.738 

Car step, J. B. Thacher 61AM9 

Carbon, manufacture of , W. J. Burke 655.920 

Carbonating apparatus, E. E. Murphy 655.727 

Carpet fabric. Ingrain. H. Hardwick 656.113 

Carpet sweeper. S. E. Davis ()55.896 

Carriage body, S. R. Bailey 656.006 

Carrier. See Bottle carrier. Package carrier. 
Cartridge shells, implement for extracting. P. 

Bergersen 656,009 

Case. See Knockdown case. 
Ceilings and walls for buildings, etc., construc- 
tion of. F. Keranitz 656.024 

Cellulose, fireproofing. A. G. Winter 655.845 

Centrifugal machine, W. M. Smith ... 656.055 

Chair. See Revolving chair. 

Churn. C. W. Bowling 656 010 

Churn, W. F. Gray 656,108 



Churn, A. B. Johnson 655,871 

Churn power. J. S. Dickey 655,765 

Cigar holder, J. W. New 656,036 

Cigar, self-lighting. B. Heiman ©5,864 

Circuit breaker. F. W. Garrett 656,105 

Clasp. See Garment clasp. 

Clipping machine, J. K. Priest 655,796 

Clock striking apparatus, R. J. Rudd 655,801 

Clothes line prop, W. T. Shaffer 656 053 

Clutch, Hakewessell & Heiin 655.972 

Clutch. J. A. Moore 655.906 

Clutcb mechanism, pin, Hakewessell & Henn... 655,973 
Comb. See Hair drying comb. 

Comb, H. P. De Vogel 655.816 

Confection molding machine. J. C. Waller 6.55.918 

Convertible tub. Levy & Holt 65.5,980 

Cord fastener, C. J. W. Hayes , 656,114 

Cork extractor. L. C. Mumford 655,725 

Corn sheller, H. A. Adams 655.946 

Cotton cleaning mechanism, seed, H. W. Graber. 65ii,107 
Coupling. See Air pipe coupling. Car coupling. 

Thill coupling. 
Covers of culinary vessels in closed position, ap- 
pliance for securing, J. Weidner 656.003 

Crematory, rubbish, J. Hall 655,975 

Crusher. See Cylindrical roller crusher. 

Currycomb, M. Campbell 655,957 

Cushion spring, upholstered. F. Buob 655,756 

Cutter. See Weed cutter. 

Cylindrical roller crusher, T. C. Walker 655.746 

Dental appliance, D. O. M. Le Cron 655.933 

Dental mallet or plugger, U. G. Kinnison 566,124 

Derrick, E. P. Arsnean 656,079 

Designs, means for reproducing multicolor, A. 

von Beust 656,084 

Display device, necktie, H. Runtz 655,739 

Display rack, C. Lietz -. 655,981 

Door hanger, J. M. Hopkins 656,869 

Door banger, W. J. Lane 655,978 

Door or window fastener. A. F. Hoflman 656.116 

Door, revolving, T. Van Kanuel 656.062 

Door unlatching device, E. Denne 655,764 

Dye and making same, yellow azo, P. Julius 656,120 

Dyo, sulfonated anthraquinone, O. Bally 656.081 

Dyeing. F. Dommer 656,015 

Dyeing khaki. Comber & Chorley 655,854 

Electric current registering device, V. G. Fuller.. 655,703 

Electric furnace. W. S. Horry 655,780 

Electric lighting, manufacture of Incandescent 

materials for, G. Alef eld 656.077 

Electric machine, dynamo. J. D. Spence 656,127 

Electric machines, regulating dynamo, J. D. 

Spence 656.128 

Electric motor, P. J. Collins 655,852 

Electrical party lines, system for individual ser- 
vice on. W. Torst, Jr 655,916 

Electricity meter, P. Eibig 656,100 

Electromedical vacuum apparatus, G. W. Winck- 

field 655.747 

Elevator safety appliance. A. A. E. Sterzing 656,836 

Engine. See Explosive engine. Gas engine. 

Steam engine. Traction engine. 
Engine cylinder, compound steam. F. G. Burley.. 655.685 

Engine indicator, steam, Doran & Taggart 655,857 

Engines, apparatus for charging and feeding fuel 

to steam. E. Efran 655,700 

Engines, incandescent igniter for gas, A. G. New (iHd.ui 

Engraving machine, pantograph. M. Barr 65.'i.;,5fl 

Excavating machine. L. V. Brophy 655,*.155 

Excavator, A. E. Cheney et al 656,7.5S 

Excavator, G. W. King 655.784 

Exhauster and blower. C. H. Keeney 65fi.U2:i 

Explosive and making same. Ross & Cairney 656.048 

Explosive engine. O. J. Falrchild 656.101 

Extractor. See Cork extractor. 

Eyeglasses. F. M. Daniels 656.153 

Eye shade, H. B. Newton 656,038 

Fabric. See Carpet fabric. 

t"an. revolving hand, Behrendt& Mayer 655,919 

Fastener, W. B. H. Dowse 655.696 

Peed mill, A. T. Foster 655.969 

Feed water strainer, locomotive, R. B. Paxton... 655,795 

Fence machine, wire. T. M. & T. M. Conner 655,760 

Fifth wheel. N. C.Smith 655,836 

File box, L. E. Reynolds ^ 655.799 

Filter, W. Paterton : 656,043 

Filter, H. B. Watson et al 655,841 

E'ire escape, C. O. Dutton 655,923 

Fire extinguisher and alarm, S. Haltene 655,776 

Fire hydrant. R. Hughes 655.'81 

Fire shutter, P. Ebner 655,965 

Flagstaffbracket. E. I>. Bates 655.961 

Flask. See Molder's flask. 

Flower stand, W. F. Kessler 655,716 

Folding box. E. H. Overton 65,5,939 

Forgings. apparatus for handling, J. Ijanz 655.719 

Forgings. preparing and handling, J. Lanz 656,720 

Formaldehyde vapors, producing. J. J. A. Trillat 656,061 
Furnace. See B»iler furnace. Electric furnace. 
Liquid fuel furnace. 

Furnace, F.Clayton 655,759 

Furnaces, control of electric. W. S. Horry 655,779 

Game apparatus, Eynon & Duckett 655.768 

Game, educational, J. R. Hughes 656,117 

Game scoring apparatus, A. M. Goulding 655.862 

Garment clasp. H. A. Maxwell 655.882 

Garment fastener, F. B. Mathewson 655,982 

Garment hook. I. P. Doolittle 655.856 

Gas engine. C. Hautier 656.020 

Gas generator, acetylene, T. E. E. Bartlett 656,008 

Gas generator, acetylene. Post & O'Brien 655,732 

Gas lighter, automatic, Jones & Barrett 656.118 

Gas meter, coin freed, B. Paterson 656,042 

Gas producer charging hopper, G. R. Hislop 655,931 

Gas regulating tip for burners, J. W. Hentz 656,136 

Gate. See Railway gate. 

Gate. H. G. Davis 656,134 

Gate operating mechanism. W. R. Pitt 645,891 

Generator. See Gas generator. 

Glue pot, F. Kahrs , 655.826 

Golf club, W. Dunn 65ti.099 

Governor, speed, C. E. Duryea 655.9?^ 

Grain dump and elevator, J. Rocke 665.800 

Grain separator, O. O. F jeld 656.102 

Grain shocking machine, Wooley & Fox 656,748 

Grate, W. C. Higgins 655.930 

Grinding machine. H. W. Bo lens 655.753 

Grinding mill, L. C. Shellabarger 655.805 

Grip, T. B. Jeffery..... 656,136 

Hair drying comb. Cooper & Thompson 655,895 

Hammer, pneumatic. C. H. Johnson 655.902 

Hammering press. H. H. Hamlett 656,135 

Hanger. See Door hanger. Scaffold hanger. 

Harrow, vineyard. J . F. Fay . . 655,859 

Harvesting seed from corn, etc., machine for, R. 

C. Wilson 656.073 

Head and shoulder rest, G. M. Sellinger 655.912 

Heater. See Lunch heater. 

Hinge, spring. Stump & Brucker '655.812 

Hitching device. S. F. Ettinger 655.858 

Hoe. L. E. Mease ... 6.55,983 

Hoisting apparatus. Watson & Stevenson 656,0t!T 

Hook. See Garment hook. Plumber's shave 
hook. 

Hook and eve. J. A. Brunner. 655.847 

Hook and eye. V. O. Mills.... .. 655,884 

Hopper or storage bin gate and cut-off, R. P. 

Feltoii f^^'MTi 

Horseshoe, cushiimed, T. J. Lovett 655.827, 6.55.829 

Horseshoe nail finishing machine. H. A. Will- 
iams 6.5.5,818 

Horseshoe pad, J. Kronenberg fi56.026 

Horseshoe, soft tread. H. D. Palmer (15*;.144 

Horseshoe soft tread attachment. 'P. J. Lovett... 6.55,828 

Hose tip. G. W. Lisk 655.879 

Hub. C. C. Mifflin (^55,984 

Hydraulic motor regulating means. J. D. Fricot.. fi5t>.104 

Hydrocarbon burner. B. h . Weber 6.55.942 

Ice chipping tool, Dana & Snook 655,692 

Ice cream molding and cutting machine, G. M. 

Pinkerton 656,044 

Indicator. See Engine indicator.: ' 

Ink ribbon mechanism, S. A. Neidich 655,985 

Insect screen. G. Sattler 656.050 

Insulated hanger for arc lamps. G. Cutter 655,762 

Insulating electric conductors, N. Tesla 655,838 

Iron. See Sad iron. 
Jack. See Lifting jack. 
Joint. See Railway rail joint. 

Journal bearing, G. Fulton 656.017 

Kneading board. A. A. Cushman 656,855 

Knife. See Pocket knife. 

Knitting machine, circular. A. J. Gulich 656,155 

Knockdown case. H. E. Beerling 665.952 

Knotter.Hindley & Harding imMl 

Label and label holder, L. Weigel 655.84"^ 

Lacing hook setting -iiachine, W. O'Brien 6.55,987 

Lamp, C. K. Allen ..! 656.(X)5 

Lamp, acetylenp gas. Van Tassel & Hippie 655.840 

Lamp, acetylene gas generating, A. Winch 655,944 

Lamp, electric arc, B. A. Stowe 656.808 

Lamp holder. G. Grimm 606.110 

Lamp, incandescent, C. Hoelscher 666,115 

Tjamp shade supporter and protector, L. Y. 

Cowl 656.096 

Lamp shades, constructing. O. A. Mygatt 655,728 

Lamp, vapor, W. T. Wood 666.150 

Lantern, D. F. Van Riper 666.917 

Lard refining apparatus. C. Kempf 656,163 

Latch for adjustment levers, thumb, B. A. Ken- 
nedy Cbii.liO 

Lathe. R. M. Nuttall bto'j86 

Launch, electric. J. C. Chamberlain 656.012 

Tjavatory lock, coin controlled, F. J. Beaumont. . 656,082 
Lawn sweeper, J. I. Caruthers 656,093 

{Continued <m page U6.) 
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FOR FINE. ACCURATE WORK 

ScmlforCatalogue B. 

SENECA FALLS MFG. CO. 

6QS Water Street, 
Seoeca Falls. N.Y., U.S.A. 



AMERICAN PATENTS. — AN INTER- 

e^tiiif* anrt valuable table showing t)»e number of patents 
granted for the various subjects upon which petitions 
have been filed from the bsginaine down to December 
;il. 1894. Contained in SciENTlPtC A.MEUICAN SUP- 
PLEMENT, Wo. 1 1MI'J. Price 10 cents. Id be had at 
this office and from all newsdealers. 



S[BASllflNlAlH[CO.'l?N'i';-,:! 



aialwortb's ^^ 
Solia ^ ' 

Die Plate ^'standard 

B^" Price List on application to 

Walworth Manufacturing Co., 
128 to 136 federal street, boston, mass. 



Dies, Stocks & Taps. 




for Amateurs, Dentipts 

and Machinists. Stocks 

drop f«rKed, fJies, , 

ailjusted in collets t 

formed to guide the ' 

bolt cut full threads j 

in once passing over ! 

the rod. I'hreads of , 

U. S.and Whitwortb 

standards 1-16 in. to 

l}i in. diameter. Ask ! 

Jor Die stock catalog. 

The I'riitt & Whitney lo, 

Hartford, Ct., U.S.A. 




THE B. F. BARNES 

UPRIGHT DRILLS. 

This cut shows our 2t-inch, drill ; the iir-st of the 
line and the beat 20-inch drill on t he market. Will 
ilrill up to one inch in steeU-oiir gua ranter back 
ihf it. The larger sizes of drills to tVilUwwill be 
■ 'ijiially good, embodying the best results of ni:i- 
iiireil thought snd large practical esperiencc. 
Sti>ii£, wfll ilesigaed, honestly built, finely tin- 
i- ■* (i, thoroughly mciminical, modern, up-to-dat« 
tools. The l»e»t drill» made. Rather strong 
cl.tiius which we are prepared to make good. 

Printed matter on the 20-inch drill is now 
ready. Shall we send it to you? 
B. F. BARNES CO., Rockford, 111. 



MAXIMUM POWER-MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 

► mash, tanner'5 liquor, 

► cottonseed oil or fluids, 
hot or cold.thicli or thin 
you want to get the 

TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
1 constructed. Can be run at 
any desired speed. Perfect- 
ly durable. All parts are interchangeable. Needs no 
skilled workman. Defects guaranteed. Catalogue f ree. 
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A. 




For Heavy Continuous Work 

eTflTT macbino ^bop wiJF commejid our 
Poorer PipeThreadiiiif and Cut- 
tinff l^lacuiue* CGueH firt! nontral 
over tDEtoblnt*, tiquftitzfcivK tbe welgUt. 
Wltbln the ci>acr» are {lOEDpo^md ^L''ar3 
liivLc^ &ix tbaiiiZtiis of npi;^. Gear? 
retiulre no extra dpace, and arc pro- 
tected from dust or&oeideTiU Cbaaera 
<nQ 1>a apfiDedt thread eel pipe reniovcd, 
anotber infiertett and (rut wiiliout i^rop- 
pliLp: macbine. ZJT' y^twi fA>r f'at/ilngiie* 

THE AXERREIiL MFG- CO. _ 

;$ai Oqrti«H.8tr««t, TOLEDO. OHIO. 




SAYE YOUR VUlELl^ 

Vfln wHi [l»0 flUT GASt>l.l.\K 
tlotHtinK Encllttfk &i^r<>i4i 

wnoiii tAol or waUf »i 

Joth fik-tlfto .ictrt i^tscb-nl' 
'idiifLfTOIilli to^rM) K.P. 
ff^r iitt]its,(|ii&rrieq.dn£-l[.4 
tie, Ifvtrry maphtiif 
fullv j^uiriTi Iffd. S^nil 
for m:i: raid I Of; an d iitate 
Nile of #D^ne wanleii. 




i:iTil, KAnE4i:tCity, Mo, 



SENT ON TRIAL. 

Prepaid to any address. 



avisaimt 



, V stc 



Coggeshall Patent V Steam Tube Cleaner. 

THE CLEANER THAT CLEANS CLEAN 

Un Moi&ture, Saves cust quickly. A trial costs 

WU Scale. Cleans fr.m end to end. you nothing 

The Coggeshall Mfg. Co., 123 Liberty St., New York. 

The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self - 
starting gasoline engine on 
the market. Lightest engint 
for the power built. Practi 
capy no vibration. Ab.iolutt 
ly safe. Single, double am 
triple marine and station;ir^ 
motorsfronn ^ to30 H. P. 

WOLVERINE 

MOTOR WORKS 
GrandRapids, Mich. 





"'a'wiIs^s kerosene 

and GAS Engine 

bums KEROSENE cheaper 
and safer than gasoline. Auto- 
matic, simple, reliable No 
electric battery orflameused 
Perfect regulatioii.Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ine storage batteries and 



all pon'cr purposes. 

g^y Seud for Calalogut;. 



Markt & Co., London, Hamburg, Paris 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL 



655,822 



G05.868 
R55,!174 



655,878 
656.018 
65«,U21 
656,0-^^ 
655,S95 

655,976 
65tJ,152 
fir»5.704 

65tS,0«8 
656.0W 

G5;>.ti8.> 
655.880 
655.7fil 
65«.04'.t 

655,S01 
656,080 




Ijeatber, manufactare of enameled, Retd ft Earle 655.735 

Leather splitting machine, I<\ J. Perkins 655,730 

Ledgers, etc., leaf for, H. P. Jones 656,119 

Letter box. C. G. Folsom 655,898 

Litriiig jack, G. B. Gallagher 655,705 

Lifting jack, M. M. Moore fJ55,907 

liiquicl fuel furnace, P. J. E. E. Cbambost 655.757 

Liquids with gas. charging, E. E. Murphy 656.0;i4 

Loading device, wagon, L. C. Wood 6.')t),0j4 

l>ock. See Lavatory lock. 

Lock, H. (i. Oarleton 656,011 

[.ock, P. V. Cornila 655,921 

Jjoom fur weaving double piece figured velvet, 

A. Thardy «55,999 

r>oom weft stop motion, E. Oldfield 655.910 

Lunch beate-- and kit. A. C. Freeil ti55.926 

Mailing machine, 'V. C. & 1. II. Dexter 655,96;^ 

Mandolin pick holder, C. M. Cochrane 655,959 

Maps, drawings, etc.. preparing, N. Tornauw 6r35.8i;i 

.Maal, steam vessel. W. C Haynes 655.707 

Miitch making machine, J. A. K ("riawell 656.014 

Match safe, J. A. Cooper ti55.t;a) 

Matches, automatic device for holding, deliver- 
ing, and igniting, A. '1'. Waunenwetsch 655,74i; 

Matching machine, J M. Kuebler 656.027 

Mattress tightening device, fagging, M. Bunnell. 655,6S4 

Measuring currents in working circuits, electro- 
statically. G. Jj. Addenbrooke 656.076 

Measuring device, skirt, K. E. rnnninghara «55.960 

Meat cutters and sausage stuflera. feeding at- 
tachment for, T. \V. Clements 

Metal shavings, apparatus for cutting, A. Holt- 
i-en 

Metal working machine. Hakewessell & Henn... . 

Metallic salts, electrolytic apparatus for decom- 
posing. C. liellner 

Meter. See Electricity meter. Gas meter. Pre- 
payment meter. 

Mill. See Feed mill. Grinding mill. Quartz 
mill. 

Milling screws, etc., machine for, IT. Liebert 

Mould for making chilled rolls, F. Gorman 

Moulds, means for retaining sand in, J. K. Jones 

Mould er's Hask, .1. R. Jones 

Mole trap, S. B. & J. F. Rittenhouse 

Motor. See Electric motor. 

Net. bait or other. llolUiway & Jacobs 

Nut lock. M. Bartley ()56,I51, 

Nut lock. R. A. Gage 

Nut lock. A. W. Webb 

Oil can. I\ Wall 

Oil from wa.ete, rnjichine for recovering. J. B. 
Rent on 

Organ, C. Maier n 

Oven ventilator. W. 1j. Culver 

Packntre carrier, V. A. Saner 

Package receiving and delivering device. C. E. 
Huxley 

Painting machine, B. W. Augnstine 

Pan. See Baking pan. 

Paper box making niachine, J. W. Denmeai 

Paper for electric printing, manufacture of. W. 
Friese-Greene 

I*aper or pasteboard, manufacture of, 11. Cohn.. 

Paper registering instrument, T. C. Dexter, 

655.962. 

Paper winding machine. W. P. W«od.. ., 

Paving roads, composition nf matter for, C. A. C. 
De Caudemberg 

Pen, fountain, P. iZ. Pierce 

Pen, fountain, E. Reisert 

Pens, etc., package for, F. H. Burdsall 

Perambulator, G. D. Leadbetter 

Photochromscopic apparat us, !<'. E. Ives 

Photography, apparatus for color, Jjege & Eng- 
land 

Pipe boiler. J. Kaine 

Pipe wrench, C. 1-. Dunham 

Pipe wrench. Garner & Wade 

Planter, corn, W. M. Frank 

Plow attachment, A. h'. Jackson 

Plow riding attachment, W. H. Brackney 

Plumber's shave hook. W. J. Waylan 

P»cket knife. J. H. Cables 

Post card, D. H. Buff. 

Pot. See Glue-pot. 

Powder, blasting. Ross & Cairney 

Power. See Churn power. 

Prepayment meter, b\ \V eegmann 

Press. See Baling press. Brick press. Hammer- 
ing press. Printing press. 

Pressure relieving device, C. Kuhlewind 

Printer's stick, T. Griffln 

Printing cylinder, W. W. Russell 

Printing press, J. D. Lasswel I 

Propeller, screw. J. Carlsson 

Propeller, ship's, W. W. Edwards 

Propelling mechanism, boat. D. R. Sheen 

Propulsion, marine, P. U. & A. M. J. Reiss 

Protractor. W. S. Carhart... 

Pruning implement, C, C. Newell , 

Punch, metal, A. W. Goddard 

Punching machine, multiple, C. E. Blechschmidt 

Puzzle, T. J. Nolan 

Pyroxylin compounds, stuffing machine for 
manufacturing rods and tubes from. G. C. 
Gillmore 

Qtinrtzimill. A. T. McMurtrey 

llncik. See Display rack. 

Rail bond, track. U. F. A. Kleinschmidt 

Railway brake, W. P. Bullivant 

Railway gate, electrically operated. Burton A 
Steiner 

Railway head, A. W. Mathewson 

Railway rail joint, C. Whitmore 

Railway track sanding pipes, pneumatic device 

for clearing, J. H. Hanlon (reissue) 

Railways, electric automatic controller and indi- 
cator for, V. Leto 

Ratchet wrench, W. II. M«rse 

Reaping and binding machines, conveyer and 

elevator for, 1\ Hanrahan 

Receptacle, collapsible, S. Bachmann 

Recording papers or writings, apparatus for, T. 
Jansen et al 

Register, See Watchman's dialless register. 
Regulator. See Speed regulator. 

Resistance reducing device, automatic, G. II. 

Whittmghani 

Revolver, J. H. We8st>n 

Revolving chair, J. EUenbecker 

Riveting machine, hydraulic, W. II. Derbyshire. 

Roller. See Shade roller. 

Roofing plates, machine for edging metallic, W. 

Martin 

Roofing plates, machine for edging sheet metal, 

W. Martin 

Ropes, making wood or rattan, A. H. Ordway 

Rove stop mechanism, J. Fraser et al 

Sad iron. Brown Jk Donnelly 

Saw jointer, S. Dougald 

Saw set. Kemper Jk Rader 

Sawing machine, wood. J. E. Herman 

Scaffold hanger. J. K. Barron 

Scale, price, F. I*. Fuller 

Scale, price, O. •. Ozias 

Scale, weighing and recording, R. P. Felton 

Scale, weight and price. *.'. Corbin 

Screen. See Insect screen. Stamp mill screen. 
Screen construction, combined storm and tly. J. 

«. Ralph 655.991 

Seal, •. F. Jordan 65.5.718 

Sealing compound, vessel. G. W. Mawbey 655.935 

Seat post binder, J. S. Dikeman fvT,^.7(jfli 

Separating and bolting machine. W. C. Marmon.. 655,881 
Separator. See (irain separator. 

Shade roller, extension. .). Allard 655,678 

Shade support or holder, claw, C. A. Law 655,733 

Shaft or pole end guard, S. G. Preston 655.7.S4 

Sheave, ball bearing. J. T. Donobue 6.S6,016 

Sheet leader block, E. ,1. F. Coleman 655,851 

Sheller. See Corn sheller. 

Shoe fastener. D. M. Young «5»i.075 

Shutter bower and fastener. Hewes & Troupe 655.866 

Sign and signal and apparatus for operating same, 

electric, A. Heiny «55,777 

Signaling aoparalus and circuit therefor, Slrom- 

berg& Carlson 655,809 

Skirt. S. McGee (156.035 

Sleigh running gear, H. J. Chandler 655.321 

Smoke and gas burner. G. 1j. Fopler fi.55,925 

Soap saving device, J. T. Moltrup. . 655.937 

Soda water jiDParatus, J. •. Wild 6.'i6.072 

Soda water dispensing apparatus. C. F. Kade 655.782 

Spark arrester. A. J. Haebler 655.825 

Spark arrester. W. Reichow 6.55,7!;>8 

Speed regulator and compensator for motors, A. 

Vernaz 655,815 

Spindle. See Vehicle spindle. 

Spinning machine. 1'. Eastwood 655.698 

Spoke, vehicle. D. C. Poynter ti5;').733 

Spraying apparatus or device, M. B. Brooks 655.'.!j4 

Sprine. See Car spring. Cushion spring. 

Sprocket wheel. E. S. Williamson 655.943 

Stacker, hay. Vroom Jk Arbuckle fi56,065 

Stamp affixer, automatic, H. Herrick 655.865 

Stamti mill screen, M. R. Driscoll 656,096 

Stand. See F'lower stand. 

Steam engine, E. H. Golllngs *p55.775 

Steel tower bracket, Dempster & Rinehart 655,fi93 

Stitch separating machine, J. E. Bertrand 655.820 

Stoker, mechanical, W. R. Wood 6,55,819 

Storage battery, G. A. Ford 65.'S.769 

Store service apparatus, E. H. Pfeiffer 6.'i5.'.)ll 

Stove, miner'a or camp, Forker & Mitchell ....... 656401 

(Conttntted on page i$7i 



655,970 
655,850 

655.964 
656,149 

656.094 
655.7.11 
t;55.73t! 
655.894 
655,757 
655,712 

655.789 
656, 121 
656.154 
655,774 
ti55.773 
655,870 
655.846 
855.817 
66fi.0fl2 
656J32 

655,832 

655,842 



65*1.141 
656.109 
655.802 
656.142 
655,95« 
655.699 
655.742 
656.046 
655.848 
656.937 
65t).106 
655.752 
656,039 



f;o">.70i; 
655,793 



6.56,125 
656,090 



656,091 

655,9;(4 
656,071 

11,845 

656.029 
655.908 

656.112 
655,680 



tf5t;,004 
655,844 
655.701 
656.097 



655,004 

655,!K).S 
656,040 
655.860 
656.088 
655.823 
655,714 
655,708 
656.007 
655.899 
655.729 
655.96ti 
656.013 




I 

I Always thesame. We maintain the quality no matter what the market price of tobacco. : 
} Try them once. You will buy them always. Look for ArrOTV Hea.d on every Cigar. 
I J ACOB STAHL, JR. & CO., Makers, «68th st. & 3rd Ave., n. v. aty. 



r\ W^Tft.^/ ACM£ ROAD MACHY 



Rnil niNH MACHI NE R ^ 

jUiLUlll U AND SUPPLIES OF EVERY DESCRIPTIQM 
ACME ROAD MACHY CO. — FRANKFORT N.Y. U.S.A. 



RESTFUL SLEEP 

Tu Caiiit^T oil Elifi ViLCbt and a.t Home. 

"Perfection'* Air Mattresses, 

CUSHION!!* and PILLOWS. 




Style 61. Cam 



Mattress with Pillow attached, 
showing Mattress deflated. 



Also 



Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 

il^i^ .Send /or Illustrated Gatalo§ue. 
MECHANICAL FABRIC CO., PROVIDENCE, R. I. 




IF YOU HAVE A SHOTGUN 

anduseit often, you know the barrel "leads "-the fric- 
tion leaves a lead depost which causes "pits" and means 
expense. You can't stop the deposit, but you can re- 




rtrth'l TOMLINSON CLEANER. iLT°:«| 

quickly all lead, ruat or other foreign matter. It won't 
injure the barrel, as the brass wire gauze is softer than 
the steel, and it will last a lifetime, as the real wearing 
part can be replaced for lOo. An extra pair with each 
tool. In gauges8to20. Fitanyrod. Alldealers. PriceJil. 
Booklet free. '^^Used everyvjhereinthe civilized worlii." 
The G. T.Tomlinson Go.,100 S. BakerSt.^Syracuse.N.Y. 



GAS ENGINE CASTINGS. 

Materials and Blue Prints. Write for Catalog. 

PARSELL & WEED, 1^9-131 West 31st St., New York. 



CI CPTDIPAI Tliouaanda are euceessfu 
CLtU I nluHL and ^ainin^ better t>o^i 
FHfitMFFRIUfi ^^noH and salaries Qtudv 



and g^ainin^ better t>o^i I 

JfiDH and salaries atuflv 

ng ai. home by our mail 

,4 leiii . We tea eh Elect r ical En 

eerhig. Mechanical l^nfj^Qcer 



TAUGHT ^C 

DV MAII ''^'-^i EUcfrhuiiifial [JrawirjK:^ Elec 
Dl ITiHiL trie Lif^itthiii, ^hort Popular. 
Kleetricfll Goufse, ElemeTtTary Mathematics, 
ete., bv EnaVl. Study in spare time only 
Inatlt^i'tt^ enrioraed by ThomaB A» jyidisoii] 
an*i othicrM. Catalogue free 

ELECTRICAL ENGINEER INSTITUTE, 
Pept. A, 240 W. Siid Street, New Yort. 




Practical ELECTRICAL Engineering 

exclusively taught. Course complete in one year, opens 
September 26tli. Cataloeue on application. tiOlJIS 
J), BlifSS. I'rincinal, Ullfts Electrical JSchool, 
814 latli Street, N. W., Wasdington, D.C. 



EVERY BOY HIS OWN TOY HAKER. 

Tells how to make all Kinds Toys, 
Steam Engines, Photo *'ameras. 
Windmills, Microscopes, Electric 
Telegraphs,Telephones, Magic Lan- 
terns, .iEolian Harps, Boats from a 
rowboatto a schooner; also Kites, 
Balloons, Maake, Wayons, Toy 
H«uses, Bow an* Arrow, Pop Guns. 
Slings, Stilts, Fi s h'ng Tackle.Rabbit 
and Bird Traps, and many others. 
All is made so plain that a boy can 
easilj make (hem. 200 handsome ill 
by mail, lOc, 3 for 25c. C. DePUY. Pub., Syracuse. N. Y. 




This gieat book 



A bookful of helps for paint users that 
should be reiid by everyone who pays for | 
paint; mailed free. Tells all about 
Pattoii^s Siiik Proof Paints. 

Extra inducrment »nd a,fency to dealer. 

Jas. E. Patton Co., 
227 L!3ke 5t>f 

MKwapkeft, 



THE BICYCLE: ITS INFLUENCE IN 

Health and Disease. —By G. M. Hammond, M.D. A val- 
uabJe and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
The use of the cycle by persons in health. 2. The use of 
the cycle by persons diseased. Contained in Scientific 
American Supplement. No. 1003, Price 10 cents. 
To be had at this oflBce and from all newsdealers. 



The Standard. 

The only "Dripless" 
Tea and Coffee fetrain- 
er. Ko drip to soil lin- 
en. No falling otf. 
Nickel plated. Mailed 
on receipt of 25 cents. 

Standard Strainer Co. 
Dept.K, 37 Maiden 
Lane, New York. 



Apnts 










Daus' "Tip Top" Duplicator 

100 SHARP AND DISTINCT COPIES IN BLACK 

FROM PEN AND SO COPIES FROM TYPEWRITER 

NO WASHING, NO PRINTERS' INK. NO STENCIL. Price. Complete, $7.50. 

SENT ON TEN DAYS' TRIAL TO BESPOlfSIBLE PARTIES 

Tile "Tip-Top" reproduces the handwriting so exceedingly faithful that copies duplic.ted in Black 
Ink 00 this apparatus are often taken for ordinary written letters and not duplicates. 

The Felix F. Daus Duplicator Co. (inc.),lto5HanoverSt. ,NewYork 



MERITORIOUS INVENTIONS 

financed or patents sold outright. Capital furnished 
for good enterprises at 5 per cent. Stock companies 
formed and influential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PETER WHITNEY, 100 
Broadway, New York. 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 



THE SIMPLEX INTERIOR 
TELEPHONE CO.. 

431 Main St., Cincinnati, 



Ohio. 




NICKEL 

AND 

Electro-Plating 

ipparaius and laterial. 

THE 

Kans«n& VanWinkle 

CO., 

Neivn.rU. N, J. 

136 Liberty St., N.y. 

30 4 32 S. Canal St 

Chica*ro. 



GERE GASOLINE ENGINES 

SIMPLtar BOAT EN6INEfi MADE 

CABIN*-OPEN BOATS 

i thfilHC CASTINGS, BOAT fOAMFfi 

L 6 [0. H 6 E R t VA ""l Vu'n c H Wte. 

tAT rOB * iTA MPt ORANDRAPIDS.MICfllGAN. 




IMPORTED 




Acetylene Gas Burners. 

Schwarz Perfection Lava Burner 



Highest awards in all Acetylene Expo- 
sitions. Made of one piece of lava. Are 
faultless and e^-^ery one tested and guar- 
anteed. B^^~ Send for Price LUt. 

Blowing. Sole Agents for 

smoking. the U. S. and 

Carbonization. r„„„rta 
Perfect Alignment. l.-anaaa. 

M. KIRCHBERUER & CO. 
50 Warren Street, New York. 



NO! 



CfclopiiiaM;!!, lliila&lju 

12,500 RECEIPTS. 708 PAGES. 

Price, $6.00 in Cloth; $6.00 in Sheep; $6.60 in 
Half Morocco, Postpaid. 

THIS sreat 
* work has now 
been on the mar- 
ket for nearly 
six years, and 
thedemand forit 
has been so great 
that twelve edi- 
tions have been 
called for. 

The work may 
be regarded as 
the product of 
the studies and 
practical ex- 
perience of the 
ablest chemists 
and workers in 
all Ttarts of the 
world; the infor- 
mation p'iven be- 
ing of the high- 
est value,arrsing- 
ed and condensed 
in concise form, 
convenient for ready use. Almost, every inquiry 
that can be thought of, relating to formulse used 
in the various manufacturing industries, will here 
be found answered. 

Those who are engaged in almost any branch 
of industry will find in this book much that 
is of practical value in their respective callings. 
Those who are in search of independent business 
or employment, relating to the home manufacture 
of salable articles, will find in it hundreds of most 
excellent suggestions. 

MUNN & CO., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 Broadway, NEW YORK. 




^i:^if^Ma.!ii:ikMtg?in? 



\ 'G OAi*"" Ore Separators, Revolving*'«'5hakihg scrums 

a Jits & STAMP BAT TtRIESSSi* ^^ MILLING ii MINING MACHINERYdT.?»*„Vi >■ 

m.HARRlNG10N<& King PLRFQRATING @.chic;SgB. 



August 25, 1900. 



$tmtiiu ^mmtm. 
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Support 

Yourself 
While 
Learninga 
Profession _ 

We can qnalify yon in a few mnMth>q to niasii 
tain yonrself while k'Arninfz U* kte h 
Mechanical Engineer, i£l4^ctriria.nf 
Architect. Write for our new ciT^mlur* 
"Support Yourself While Learning a Pro- 
fession.'* Sent free. 
INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 942, Scranton, Pa. 

200,000 students and graduates. Send for circu- 
lar, stating subject in which interested. 




Letters copied wliile Writing. 

No press; no vrater; no brush; no 
vrork. Any inic; any pen; any paper. 

Our Pen-Carbon never smuts; our clip bulds 
paper firm. Write with no extra pressure, 
and our Pen-Carbon lietter Book pro- 
duces a "perjed copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not lieep it, write for free specimen of 
work. Address Department 1. 

PEN-CARBON MANIFOLD CO.. 
145-7-0 Centre Street, New York. 




ACETYLENE APPARATUS 

Acetylene numberof the Scientific America . sup- 
PLtJMiiNT, describing, with full illustrations, the most 
recent, simpleor home made and commercial apparatus 
for generating acetylene on the large and small scale. 
I'he pas as made for and used by the microscopist and 
student; its use in the magic lantern. The new French 
table lamp making its own acetylene. Contained in 
Scientific American Supplement. No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to pai^eSl 
of our Qew leUT SuppJeffient Catalogue, sent frEJe L'Q any 
a^dreaa, munn A Co.^ JKl Bniftrfwav New Tofk. 




^ S STYLES, , 

I roB cATALoau: to 

nsUKART PHOTO M-K^ot^BVirf: n.t. 




THE whole history of the 
world is written and pic- 
tured week by week in Collier's 
Weekly. So well written and 
so well pictured that it is now 
the leading illustrated record of 
current events and has the larg- 
est circulation of any periodical 
in the world that sells for three 
dollars or more per year. 



On sale at all newsstands. Price 10 cents per 
copy. Sample copy free. Address COLLIER'S 
WERKLY, 525 West 13th Street. New YorkCity. 




n new Button 

THE BEST THING YET! 

Is simple and durable, and can 
be put on and taken off !it will. 
Nothing like it in the world. 
Try a set and be convinced. If 
your dealer does not keep them 
send 25c. to us for sample doz. 
THE L. A II. SI'PPI.Y CO., 
S5 Commerfial A\'enue, 

BttiKliainton, N. Y. 



Magneto for Gas orGasoline Engine Igniters 

No batteries used. Self-lubricating beariDgia. Dust 
anil moisture pro«f. Brushes self-adjusting. Mate- 
rial and workmanship the BEST, t^^ Guaranteed 
FiiR ONE YEAR. Send f*r circular and price list. . 

(iinDINCS & STEVENS, Rockford, III. 




MACHINERY BARGAINi^ 

^RC LAMPS. ALLKINDS AND SIZES 
or DyNAM05,ENGINE.5,M0T0R5 ETC. 

CORRESPOND WITH US TO BUY OR SELL 

THOMPSON 50 N SCP 105 L IBER TY 5T. N. Y 



Stove, wood fuel. J. A. Kendall 656,035 

Street sweeper. C. C. Gardner (>5S,Si'l 

Sugar drying apparatus, L. Hirt 655,710 

Swagmg art ides of varying cross section. J. 

Lanz *S5,721 

Syringe, W. S. Valentine ti55.74i 

Tanning apparatus. A. E. Vidal ()o(},Ot;;i. i;5(j.Ut)4 

Telegraphic relay. I. Kitsee (^5,71(1 

Telephone bell cut-out , L. F. Cobb tKX),84;) 

Telephone exchange system, Stromberg Sa Diivis. 

ti.5.i.8l(). fwo.Sll 

Telephone receiver, W. .1. Murdock (;55,7:;t; 

Telephone receiver indicating device, W. Jl. 

Hathvon (ir)5,',)S»2 

Telephone toll apparatus, W. A. Foss t;o.i..7T2 

Thill coupline, J. C. Perry tJoii.U.T 

I'hill couplnig. I). M. Sechler ti55,SIJ4 

Thill or shaft, vehicle. C. H. & A. H. Brown (lofJ.DS; 

Threshing machine. Thomas & Caldwell fiTw.Dlo 

Tie. See Bale tie. 

Tin plate cleaning, buniishinti. or polishing ma- 
chine, J. W. Brysoti tl.yj.089 

Tire and rim. vehicle wheel. W. K. Kae *Ki6,045 

Tire pumping attachment, pneumatic. 11. La- 

viers... ().w.H;i:i 

Tire, puncture proof pneumatic, J. A. Berber 65ti,n88 

Tire valve protector and fastener, pneumatic, 

W. E. Smith. . f!5r..0.^4 

Tires, rim for detachable pneumatic. C. .1. Palm- 
er t)55..Slt# 

Tires to wheels, means for securing resilient, F. 

J. Trench tioli.O* 

Tobacco pouch. D. H. Allen iSK.078 

Tobacco, treating leaf. L. J-Ove t)5.'i.791 

Tongue attachment, sled, C. M. Watt 6.^6.002 

Traction engine, D. C. Cawley (JSo.tiSti 

Traction engine, R. Coutant-Dujour t)5;j,i;ji() 

Tract ion engine, J. Liebau ()55,T24 

Trap. See Mole trap. 

Trolley for electrically driven vehicles. \a. Lom- 

bard-Gerin 65fi,0;i0 

Truck, wheel, and armature exchange for street 

or other railway cars, W. H. Cornner 656.IS.i 

Truss. Jj. A. Deuther 655,!tt)l 

Tub. See Convertible tub. 

Turbine. Scovel & Ross (iofi.Ool 

Turntable. J. A. Beamer 655,681 

Typewriter, G. C. Blickensderf er 656,086 

Typewriting machine, G. C. Blickensderfer t;5f;.085 

Valve, J. J. Rylands tio5.9!t6 

Valve. J. C. Scott 655,741 

Valve and stop cock, combined check, H, M, Pin- 

ney 656,146 

Valve, automatic air. W. I). Klipfel. !j5o.7i»- 

\'alve, engine piston, C. D. P. Uibson (KV),:i2lf= 

Valve, fluid actuated. .1. B. Rhodes ii.V>.T;iT 

Valve gear, C. D. P. (^iibs^n (iS/j.D^r 

Valve gear, petroleum engine. II. A. Bertheau ... tH5,Tal 

Valve, reciprocating, C. L). P. Uibson 6ar),'J28 

Vehicle, G. Laiiino 655,'uS6 

Vehicle, F. P. Stone. 655,867 

Vehicle brake, R. H. White 6;j6.0r« 

Vehicle, motor, P. J. Collins t)5;'),85S 

Vehicle spindle, M. Walker 65ti,l6S 

Vehicle top rett. folding. W. Y. Armstrong 655,67'.t 

Vehicle wheel. M. M. Bailey 655,948. 655.1)4H 

Vehicle wheel, V. M. Hilton et a I ti55,70'J 

Vent and combined tap. automatic. D. Birch- 
enough 655,9.i3 

Ventilator. See Oven ventilator. 

Ventilator, M. Gaul 655,861 

Vessel hulls, protective armor for. R. F. B. 

Walsh 656.001 

V essel, marine. P. U. & A. M. J. Riess 655.994 

Voltaic cell. E. M. Fishell 655.9(18 

Wagon. W. O, Shadbolt (i55.8:i5 

Wagon brake, E. F. Meyer 655.936 

Wai:on brake. H. E. Rolph 656.047 

Wagon platform, C. Arnold 655,947 

Warming sponge, raising bread, etc., apparatus 

for, H. E. Pedigo 656,126 

Washboard, R. B. CofTman 655.687 

Washing fibrous or loose material, machine for, 

E. Koppelmann 655.717 

Waste pipe cleaning and flushing apparatus, W. 

T. O'Neil 655,888 

Watchman's dialless register, J. A. Demuth 655,694 

Water closet bowl attachment. Coleman & 

Moore 655,688 

Water tube boiler, Hallett & Halliday 656,01it 

Water tube boiler. R. Schuiz 655.803 

Weed cutter, J. G. fclvans 655.924 

Weighing machine. J. Orcutt 655.794 

Well augers, derrick attachment for handling 

drill rod sections of, \V. E. Thomas 65,'),74:! 

Well tubes, combined vise and apparatus for 

raising or lowering, Nebel & Hanson .. GoOiSO*.* 

Wheel. See Fifth wheel. Sprocket wheel. \'e- 

Wheel andaxle, F.Hall 656,111 

Wheel holder, P. S. Stephens 656.057 

VV inder. bobbin. K issel & Nagel 655,877 

Window. O. A. Essi;; fw5.897 

Window, A. M. Whipple 656,130 

Wire cloth stretching machine, Soule & Geeck. .. 655.yi4 
Wire joint and manufacturing same, V\ W. Max- 

stadt 655.905 

Wire stretcher, J. Peoples 655,989 

Wood impregnating apparatus, G. F. Lebioda 655,788 

Wood, shaping. A. H.Ordway 655,889 

Wrench. See Pipe wrench. Ratchet wrench. 

Wrench. E.N. Gifford 655.900 

Wringer, C. P. Searles 656.052 



DESIGNS. 

Badge, W. II.LTncbard 33,i61. 33.0<2 

Badge, etc*, J, H. Stockham 33,0e:i 

Bicycle mud guard brace, F. N. Stevens ;^,082 

Brush, H. A. Hamilton 33,070 

Button, J. C. Hilton 33,064 

Button hooks, etc.. handle for, W. H. Saart 33,063 

Card mount, J. P. Odgers 3.{,059 

Chimney cap support, F. Ziegel 311078 

Engine frame, Parceil A Weed 33,087 

Fabric, woven, C. Franz 33,093 

Game board. C. B. Pennell 33,057 

Hair shedder, W. Herrick 33,088 

Hinge leaf, U, E. Lemon 33,077 

Hoof pad, W. J. Kent 3S.089 

Horseshoe frame, S. S. Kurtz 33.090 

Hose coupling member, M. S. Levering 33,086 

Inkstand, M. Ganter 3;i,U«6 

Label, N. Witsch 33.058 

Lantern body, P. H. \erbeek 33.074 

Napliin holder. J. H. Mardock 33.067 

Pastry mixer. L. Bassett 33,073 

Pincers, member for carpenters, W. S. Ward 33.079 

Plate. C. E. Haviland S;i072 

Plate or similar article, C. E. Haviland 33,071 

Pole tip, carriage. J. A. Sekora 3;f,091 

Scale beam standard, platform. W. H. Sargent 33,085 

Scale weight, P. F. Hazen 3:i.084 

Screw plate, thumb. W. H. Davenport 33. 0^5 

Skirt hanger, A. L. Ross 33.009 

Stereoscopic picture holder, H. K. Richmond 33.0r>0 

Stove, gas heating. M. Griswold. Jr 3.'f.0S2 

Suspender end body, G. K. Adams 33.065 

Tack or nail extractor. H. M. Quackenbush ;i;i.080 

To«l stock, L. S. Starrett 33,083 

Top, spinning, E. L, Williams 3X0.56 

Vehicle tool carrier, G. A. Macker 33,081 

Window fastener, G. F. Nichols ;i3.07n 



LABELS. 

' Balloon Baking Powder," for baking powder. 

Balloon Baking Powder Company 7,732 

' Barrie's Nature's Health Spray." fur a medicinal 

substance. Gowans Brothers 7,731 

' Blackberry Brand," for confectionery, I*. Schul- 

man & Company 7,734 

• Golf Cup." for a beverage, VV. P. Quentell 7,730 

■ Mogul Sugar Corn," for corn. Illinois Canning 

Company 7,733 

' Silk tiber Bond," for writing piiper and enve- 
lops, P. Hake Manufacturing Company 7,729 



PRINTS. 

■ Our New Capitol Cigar." for cigars, J. 1. Shindler 
& Brother 252 

' Texas Arm and Pin Company." for arms, pins, and 
brackets. Texas Arm and Pin Company 253 



Saves Time ! Saves Clothing / Saves Room ! 




, A GOODFORM CLOSET SET 



Sares the wife's time in putting the 

clothes away. 
iSarcs your time in finding them. The 

clothes are always in their place and 

can be located at a glance. 
SrtCC-s the clothing liy keeping it iti good 

form, taking out the wrinkles and 

giving it a stylish appearance. 
iSarfs money by saving your clothing 

{reducing your tailor's bills). 
Sffues room by doubling the capacity 

of a closet. 

Two Styles— Ladies' and Gentlemen's. 

iiOfUes'—lS skirt hangers. 13 garment 
yokes, % shelf bars, 1 closet loop, 

JIc/i\s— fi troiiser hangers, \Z garment 
yokes, 3 shelf bars, 1 closet loop. 



SIX MONTHS' TKIAL. 

rcfiiuil your iimnev. Writi; 



, PKICK perHet, #S.00t two ^vX» 
' dreMK, $o.i>(t, c.xpreMH prepiilil. 1 

does not have them, remit to ns. 

Trv a set. and if not perftrtlv satisfa.rlov 
for"FljEE K«OKLET■"ci^■.■s compki' 



<i- ttd- 

■ dealer 




ivilhin sixmonths, andwe will 



CHICAGO FORM COMPANY, 101-125 La Salle St., CHICAGO. 



A n Up -to-Date Wardrobe Necessity / 



An Invention of Great importance For Sale. 

An apparatus m very large demand, having large sales 
all over the world. It carries a handsome proiit, and 
requiies but few simple tools for Its production. It is 
far awai' ahead of anything of its kind, and has no com- 
petition 'J'his is a real chaiice for anyone wanting to 
manufacture a cut and dried article. Sells at about $50. 
Apply to PA'J'ENT, care International News Company, 
5 Breams Buildings, Chancery Lane, London, E. C, Eng. 



CHICAGO REPRESENTATION. 

Active business man. age 43, with bichest references, 
large Chicaeo acquaintance, and well equipped office, 
telephone, etc.. will represent, in Chicago, Eastern man- 
ufacturing concern on a commission basis. Will give 
entire time to a business which has Is.rge possibilities, 
and can eventually be made to net $5,000 per year or 
better. Interview solicited. Address "REPRESEN- 
TATIVE," care of LORD & THOMAS, Chicago. 



50 YEARS* 
EXPERIENCE 



ICE 



iUACJHl^E!*. Corliss Euafiueji)) Brewer*' 
aud fli>[[IerH [Hac'hiiiery. THE Vll/I'KB 
yiViV. CO.. S8() raiiutm iStreei. MLlimufLee. Wis 



rypc WHEELS. MCDEL1 LEX pERiMEtjrALwa FUC.HMAa HUH merrj 




RADE Marks 
Designs 
Copyrights &c. 

Anyone sending a sltetch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patento 
sent free, •kiest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 

Scientific JImerican. 

A handsomely illustrated weekly. Largest cir- 
culation of any scientific .iournal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. 

MUNN &Co.3e'«-'-'New York 

Branch Office. 625 F St., WashinEton, D. C. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 
Heaalquarters for Buying, Selling 
an* Kxcnanging CamerasorLenses. 
Large assortment always on hand, 

DeveltpiriQ, Printing, etc. 
Photo supplies of every description 
at lowest prices. 

EEF*" Send 2c. stamp for bargain 
list. Address 
N. Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 



MnnpiC & EXPERIMENTAL WORK. 

IflUUCLO Inventions developed. Special Machinery. 
E. V. BAILLARD, Fox BIdg.. Franklin Square, New Yofh. 

WAHTFH -MAN COMPBTEST'iOPLAN, Biin^- 
ff nn I till intend building *tn3 operfltK a plant 
fi>r heattiiff, temperinu and japanninc Jli;l>t. flat, st^cl 
Rprliij^s Ilk Ur^e qoaniitieu. Adrtre^n, wHth f all part cu- 
furK as t{> ability^ ETv^ig references if pcmsiblo. 

If, IS, N„ Box n^ New Vork. 



D'AMOUR & 11TTUDALE MACHINL CO: 

I30 \A/ORTH ST.. NE.W YORK.< 



Make Models of Any Machine to Order. 



TURBINES 



83^ S^CQil for CirculaT **nU* 

JAS. LEFFEL 4 CO. 

S)>rincnf?]d, Clhjv, U» ^, A. 



AUTOMATIC MACHINERY BUILT 

to order. Ourfacilitiesand experience in this line are 
exceptionally advantageous. \ve invite correspondence 
from inventorsof mecnanical devices. 

OTT. MERGENTHAIiER COMPANY, 

Incorporated, Baltimore, Md. 



FOR SALE- 



;~Three valuable articles in the bard- 
ware line. Full sets of brass patterns, 
metal core hoses, etc., with shop right. Patents also 
for sale. No experimental work— ready to manufacture. 
Address LOUIS HECK.35 \ J. R.R. Ave., Newark, N,J. 



1 WANT TO GET 



my U. S. patent blacksmith 
I ■■nil I I w wk I tongs manufactured on 
royalty. Canadian patent for sal e. Address 

V. G. HIGGINi^, Fortuna, Cal. 



D.L..HOLDEN 

. 1336 Beach SI. Philaceuphia Pa. 

RecealeD' ice machines 

SEE FIRST PA6E SCIENTIFIC AMERICAN'SIPT. 2 . 1499 . 




VOTING MACHINES ^l^^.h. 

No.f"07,445for two candidates. No, yi8,705 adjustable for 

any number of candidates and any number of votes; 

also for cumulative or non-cumulative voting. Shows 

I how many votes unused. Registers votes automati- 

I cally. Absolute secrecy and certainty. No spoilt 

' votes possible. Canadian Patent also for sale. 

Address E. J. MEAD, Totnes, England. 




Astronomical 

AND 

Engineering 

Instruments 

MANTTFACn^BEO STT 

W. &, D. MflUEVt 

_ Bayo^inc City* N* J* 




A printed copy of Ihe specification and drawing of 
any patent in tiie foregoing list, or any patent in print 
issued since ISK.'i will be furnished from this fiffice for 
10 cents. In ordering please state the name antl number 
of the patent desired, an. 1 remit to Munn & Co., 3fi] 
Broadway, New York. Special rates will be given where 
a large number of copies are desired at one time. 

■ Canadian patents may now be obtjtined by the in- 
ventors for any, of the inventions named in the fore. | 
going list, provided they are simple, at a cost of $40 each. ' 
[f complicated the cost will be a little luore. I'^or full ' 
linstructions address Munn & t;o., 361 Broadway. New : 
Tork. Otta«r foreiKu pabenta ma; also b« obtained. 




A BIG INCOME 

^C&n be made GIVING PUBLIC ENTGRTAINBIENTS 

in Churches. Halls. andThe- 
atreswith nOTlON PICTURES 
ihe new Grapho-Ampliphone, 
MUSICAL and Talking Combl 
I nation and Panoramic Slere- 
41tUcoB VI^Hb $60 to 9300 
9FKII vcktH. Pleasant em- 
piayznentand any man can 
operate them. COMPLETE OUT- 
FITS, including large flloBtrat«d 
AdvertUlD^ Bills (18x24), admission 
tickets, instruction book, busi- 
ness guide, etc., $89.60 anflnlj. Most interesting and sen- 
sational subjects, just out. -r Will be sent C.O.D. subject 
to examl nation. Write for.catalogue and eopiegor letlera 
from exhibitors whoare MAKING BlGsiONKY with onroutflls. 
ENTERTAINMENT SUPPLY CO. Dept. AA.&6 S8 6tb A.e. CHICAGO 

lJ3r' Agents wanted in foreign countries. 



Brass Band 

Iniitruinenti, DrQms. Unlformi. 

A Supp les. Write for catalog, 445 
illustrations, FKkg; it gives in- 
formation for musicians and new 
bands. LVON & HEALV, 
88 Adams St., CIII0A6O. 



In iTory ai> to 4 Uicli. In 
Componltion^ Id l^ignnm 
Vit^, Mahogunv. Hard Ma 
plo. Blreb, .Son woind of 
any tlnd up to 13 ineb. AH iierfectly rou^rt, 

B. A. 5*'^EVEN!5it Toledo, Ohio, 



BALLS 



AW FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORKD PENCILS, SLATE 
PENCILS, WRtTING SLATES. STEEL PENS, GOLD 
PENS, INKS, PENCIL CAS1S8 IN SILVER AND IN 
GOLD, STATIONBRS' RUBBER GOODS, KDLERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street. - - - New York, N. Y. 
Maiiufa<;tory SntabJiHltcil 1761. 




ARTESIAN 





Wells, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 

tratt^ ciitAlogue. Address 

PIERCB WKLL ENGINEERING AND SUPPLY CO. 
130 IJBBRT7 Street, Hew touK, U. S. A. 

THE^ ELITE COIUR BUTTONER. 

utrniiB anjthini;, ttCfm a CoUftt to a Sfio& 

^rrt<!t Flalvl 

mD[t eitrik 

I hraTT SIU 
rP]»t«d. 




m 



Ask your dealer, or send lo cts. for nickel, 25 cts. for 
siWer, to B. I.. TW 1 1. 1.1 A MS dc «10., mauufactu'r, 
43 N. Sixth Street, Philadelphia. Full Directions. 



€vcrv Known Cool in tU (Uorld 

for every trade and profession is correctly explained and described — with accurate 
illustrations — in the new and improved 1900 edition of 

motttdomerv $ €0/$ Cool i^atalodue, 

which is printed from new type, and is full of practical Tool information from the 
first to the last of the 510 pages. Copious index. Pocket size, 6J4 x 4% inches. Sent 
free by mail for 25 cents. 

MONTGOMERY & CO., I OS FULTON STREET, NEW YORK CITY. 
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^tmtiiu ^mmtm. 



August 25, 1900. 



roR m MEN 



OF BRAIN$ 




-MADE AT KEY WEST.*— 



These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

GORTEZ CIGAR CO., KEY WEST. 







raSURANCt! 
AiiAlKST'LOSS 

OR. 

DAMAGE 

TO 

PROPEBTY" 

AND 

LOSS'OF-UPB 

INJDRV 

TO'PERSOMS 
CAUSED'BV 



STEVl^OlLER-KPLOSIOriS 



l ILRteAiwaat. TREAS- Lr.MiDPLEBiu>oK.A;irtSanti j 



THe KiD9 of tue BoaH 




Price $1,300. No Agents, 



for speed, for safe- 
ty, strength and 
beauty is undoubt- 
edly the 

WINTON 
MOTOR 
CARRIAGE 

the acknowledged 
leader among tbe 
best of the auto- 
mobiles. You can 
set tbe Pace Jour- 



self, running fast or slow. No danger. Hvdro-Carbon 
System. Prompt delivery assured. Write for Catalog. 

THE WINTON MOTOR CARRIAGE CO.. Cleveland, Ohio. 
Eastern Department, 120 Broadway, New York City. 




AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 

UNllERTAKESi— The inamifafture of Aiitoinoliilfs and Motor- 
Cyclfs. The €Aaniinati»n •f Antomolpilt' patents. T» enlkt capital 
for the ievelnpmeiit of inventions. 

FURNISHES:— Specialists to make thormieh examinationa of 
pateiita. Experts to test motors an<i automobiles. Opportunities to 
inventors to present properly their propositions to t^ncerna willing 
to consider and to undertake the Bame. 

I'lJRCHASES; — All meritorious patents, licenses and inventions 
relating to motor-cycles, motors, gears, automobiles and their parts. 

F. B. HVDE, Secretary. ZZ William St., New York. 



CHARTER Gasoline Engine 

ANY PLACE 
BY ANYONE 
FOR ANY PURPOSE 

Htationai'ies. Portables, 
Enf^ines and Pumps. 

P^ State your Power Needs. 

CHARTER GAS ENGINE CO.. Boi MB, STERLING, ILL. 




EW BINOCULAR. 

(The Trieder.) 
Small as an opera glass. More 
. powerful than the largest Held 
glaps. Send for CircuUirs. 

QUEEN & CO. 

[ Optical and Scientific IntttrUr- 
vient Works, 

1010 Chestnut Street, 
New York: 59 tifth Ave. Philadelphia, Pa. 




SUBMARINE TELBGRAPH.-A POP- 

ular article upon cable Leieeispblnst. sciKXTiFic Aw- 
ERICAN SJTPi'LBM ENT 1 I a-< . Prlc« ID eetila. For sale 
07 Uuun Ai^o.AiKlallnewHdealera. 



Of rPOlT VQjfjp WORKS 



. ,^n^--- L!-^"""' " 

=^>^., jj IHCINIJ. 

2 H. P. Hor. (ias •!• Gas»]ine ECnerliio complete with 
Electric Ifrniter. Cylinder 4io inches .... 

35 H. P. Hor. Gas or Gasoline Engine complete with 

Electric Icnirer, Cylinder 13x16 inches .... *w„j 
Seven other sizes at proportionate prices. As good as 

any and better than most. We guarantee you can run 

them. 

DETROIT MOTOR WORKS, 1387 Jeff. Av., Detroit, Mich. 



¥145 

$soa 



a 



II 



THE STANDARD AUTOMOBILE 
MOTOR OF THE WORLD. 

OVER 20,000 IN ACTUAL USE. 

Don't experi- 
ment — P u r - 
chase a DeDion 
an* make your 
Motor Vehicle 
a success. 
Motors, motor 
supplies and 
batteries in 
stock. 

\Te also man- 
ufacture 
Tricycles, 
Quadrl- 
cycleo, 
_ '*Motor- 

^- — ^=^ ettes." 

GENERAL FACTORT AND OFFICES : 

CHURCH LANE & 37th ST., BROOKLYN-NEW YORK. 




WALTHAM WATCHES 

The name Waltham engraved on 
every movement the American 
Waltham Watch Company makes, 
guarantees the movement absolutely 
and without any reservation 
whatsoever. 

"The Perfeaed American Watch", an illustrated book 
of interesting information about ivatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



COMBINATION TOOL; 



VISE, DRILL, 
CLAMP, Etc. 



Also other Com- 
bination Tools. 

Send for Circu- 
lar S. A. 



2^ 



Fjq.e 



,.P 



THE BROADBROOKS TOOL COMPANY 




BARNES 

UPRIGHT DRILLS 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42 Back Geared Self- 
Feed. liW Send for New Catalogue. 

W. F. &JOHN BARNES CO. 

1999 Ruby street. ROCKFORD. ILL. 




1^ INVESTIGATE 
hr THOROUGHLY 

: BEFORE YOU PURCHASE A HPEWRITER. 

The 5MITH Premier 

Wi/Zmrityourappivvsleisittullij 
meets requirements at every poinr. 
, 7VRT Catalogue FOR THE AiKiMG. 

F""^ '■"'■■ Premier Typewriter Co. 




All varietlesat lowest prices. Best Tlallroad 
Track and Wagou or t^tock Scales mado. 
Also 1000 useful articles, including Sates 
Sewing Machines, Bicycler, Tools, etc. Savo 
Money, Lists Free. Chk ago .siale Co.. Chicago. 111. 



ACEXYl-ENE 

DO YOU KNOW that the most liKht, least trouble, 
greatest comfort can be secured by using Rood burners. 
The best burner is D. M. STKWABD'S WONDER. 
Write, inclosins 25 cents, for sample. 
STATE LINE TALC CO., Chattanooga, Tenn., U. S. A. 
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TEN-YEAR TEST. 

The following letter from one of the largest cement manufacturers in the 
world proves positively the marked superiority of THE GRIFFIN MILL 
for pulverizing either rock or cement clinker. 






AIVIERICAN 



Th« 'EQ\tPt Portland Cement Works. 

The Pennsylvania Portland Cement Works. 



CEIVIENT COmPANY, 

OWNERS OF 

77. Col^^Ma. Poruand Cen^ent Wor,s. ^ ro?£n^?^."f-f p'oXn'a Smt WorKs. 

Messrs. Bradlev Pulverizer Co. Egypt, Penn., August 25, 1899. 

(Sentlemen : Eeplying to your inquiry as to what we think of THE GRIFPIN MILL, we will say that the first Griftin 
Mill used in grinding Portland cement whs erected in our Egypt works ten years ago, where it is still in operation. Since 
then, as from time to time we have built new works, we have equipped them all with Griffin Mills. We have now in opera- 
tion at our several works, thirty-seven mills. 

We know all about the grinding machinery used in the various cement works in this country, but thinit the Griffin 
Mill superior to any other for grinding Portland cement and the raw material from which it is made. What we think of the 
Griffin Mill is shown by the fact that within the last week we have given you an additional.order for more mills. 

Yours very truly, AMERICAN CEMENT CO.. 

John W. Eckert, President. 



t 



The demonstrated success of the GRIFFIN MILL for pulverizing all refrac- 
tory substances allows us to sell them on their eetablistaed record, write us 
for names of manufacturers who are daily using them with perfect satisfaction. 



THE BRADLEY PULVERIZER CO., 



Boston, Mass. 



4 
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Acetylene Gas Lighting 

Reduced to the most 

Efllcicuti Safest* Simple 

and l^ofiito'mlOAl Use. 

We RuaraTit^ our machines per- 
fectly automntlt! in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of h ire Underwriters. 
Standard sizes D to 15U lights. Ex- 
clusive territory given to responsi- ^ 
ble agencs. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE tu 

Niagara FaHs, N.Y. and Canada. 



Cbe Cvpewriter Excbande 

\}4 Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38BromfieldSt.. BOSTON 
817 Wyandotte St.. 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
4 3 West Baltimore St.. 

BALTIMORE, MO. 
536 California St.. 

SAN FRANCISCO. CAL. 

We will save you from 10 

to 50% oil Typewriters of all makes. Send for Catalogue, 




►ARGE 

UC OASKETSJ 

PACKINGS f^" 

SPEED ENCIINESacJ 

^G • durable! 

ASBEE 

BOILER 8e PlfSE^MHSIM 

THE PERFECT N0N{ 

H.W.JOHN 



KEAR- 

ASBESTOHHETAI 

SHEET& PISTON fRIJi 

HIGH pressure: & HIGH 

FLEXIBLE STRK 



STOS 



■HEAT CONDUCTORS. 

S MFC CO.. 



■NEW YORK- BOSTON- Ph 



IILADELPHIA- CHICAGO 



Williams 
ShavingStich 



lathert 

Thick. ,, 

§0R. 




Soothing 
i Cooling 

' - AND - ■ 
JtFRESniNt, 



"Thf Only KimI that Wont Drtfonlbi-I'me 



SOLD EVERYWHERE. 

Williams' Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, lOc 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, 50c. 
Williams' Shaving Soap (Barbers'), 6 

Bonnil C&kfia, 1 lb., 40c. Ezqnisite .1.0 for toil.t. 
Trial cake for 3c. stump. 
Tht onla finn in the world making a apeeiaUo of 
SHA VI KQ Soar' 

THE J. B. WILLIAMS CO., Qlastonbury, Ct. 

LONDON PARIS DRESDEN SYDNEY 



tvnhflt. iLn . J At m 



IFSSOP'S STEEL^^b^Vt'^" 

Ul-^* FOR TOOLS, SAWS ETC. 

W" JESSOP 4 SONS L'S 91 JOHN ST NEW YORK 



Bristol's Patent Steel Belt Lacing. 

The simplest, cheapest 

and roost perfecl Belt 

Fastening for aB kinds 

of belting. Sarni- 

pl€9 sent jrep.. 

The Bristol Co. 
Waterbnty Coim. 




ftuovTownar 




CRin>IN3 WOOD. CRACK ftCREV^CE nilER 



non^»hrlnk4b1f« 11 En tho bv^t flo^r A^l^r Ln th« wtrrld, ■tOppiuit Lhc rr»i;[E* ttfj <OE!Rp]«t#li.- ju to S 
L makfl Iht; floof lonk IlkJt one pttct. ^^ i> h^^L^alc In EU G«'mt»0»i LtOTi t,t*<\ e fTcirU, kp^ pn a.wa.y | 
\ cftrnpl bun Aid rriolha, ta '^^l«rnrDo(, [:£»l H tir^nr and frermpHKif. IrnMr^loof tn^ tTiV i^^AtA^r. 
SIAKES OM* ^L«OR« loOK LIKE «XW. C^^ ^r »(»hH,J *itlinm t^oli 
erpcTt ^*\^or^ Pi3l QlpiD 1^ 1, fi sad ID lb. Alr-tlsIlL asm. Scni] fl.OO f^rcnnnf^h t« €]l {r(K> t^at.n ri 
^ oFcrdJDury floor lurfaw* <hip pound c0v«Ti4n nquir* feel of ordinarv Hirf *r4. FHce ^f*^.T IV "^ ■ 

MvcmfacLurrd «qLy ^ thfl OBlPPIN M AKL'F AC T t BIN G CO*, Lock B0X 1^ ?»£WAKK NEW YOBK. 




